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to

The work in the machine translating from English
into Russian was started in January, 1955, by the Institute
of Scientific Information, of the Academy of Scences of
the USSR, in conjunction with the Academy of Sciences
Institute of Precise Mechanics and Computing Technique.
The research workers — participants .in the work are
Prof. Panov, D. Ju., Belskaja 1., Korolev, L. N., Rasumov-
sky, S. N., Selenkevici, G., | the author of this paper.

The experiments were carried out on the high-speed
electronic computer BESM, designed and constructed at
the Institute of Precise Mechanics and Computing Techi-
que by Prof. Lebedev, S. A., and his associates.
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. L. Introduction. The idea of machine translation o
languages began to draw special attention of scientists
of late in connection with recent advances in the deve
lopment of the high-speed automatic electronic computers
with programmed control. In 1948—1949 British and
American scientists discussed the possibility of transla
tion from one language into another by an clectrons
computer (1, pg. 2—3). Soon afterwards (in 1950—1951})
various institutions both in Great Britain and the USA
started working out the problem, and on Jaunary 7, 1954,
the first pubi.c demonstration of translation from Russian
into English was held in New Jork by the International
Business Machines Co. For this experiment a special
vocabulary was compiled, consisting of 250 Russian
words in Latin script. The words were selected  witl
a view that each of them had one, or at least two Eng
lish equivalents.

The Iniernatior.al Busineess Machines Co. experimen
aroused great interest throughout the world. Numeron:
comments published in generai and special periodical
gave the impression, however, that practical results o
the experiment could hardly be expected in the nearest fu
ture. Most scientisls were of the opinion that the prob
lems to start with were those connected with the transla
tion of scientific texts,and the compilation of specialized
vocabularies for different branches of science and tech:
nology was mentioned as one of them. A speciatized von
bulary of the type is estimated, for English, at 1000 p
neral-purpose words and 1,000 special terms (3) Buot .
present, in the opinion of most scientists, we can hardiv
afford such a large vocabulary, and hence a «cientfn
book cannot be tranlated by machine as yetnot to mentici
a work of art.
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C o atted work on automatic translation. we
Catae o the conelusion that it should he or-

© o b diiferent from those desceribed in the re
St evpermment. Tooour minds, the ex-

connecton betayeen  the  translation

.« vorde o the vocabulary)  caused
Lt “olviape the machine  translation
v reae i we decided to tryand develop

cotence analysis that would enable us

C 0 e oamne of every word in the sentence
ceont o the case when it is tmpossible within a sen-
Lo et aaddl as o determine ist grammar characteris-

fon Diewstioaliv, we proceeded  from  the assumption
it all theughts and ideas are expressed in language by
a0l words having very definite relations with each
Sther Experience showed that these refations could be defi-
vl b least for the scientific texts. The system worked out
« analvsis of an English sentence and synthesis of
roaian translation proved to be pracically indepen-
-1 the vocabulary.

th
R

T

The texts sclected for translation were a number ol
eepte from Miln's «Numerical  Solution of Differential
foquationss along with some moretexts of different spe-
Clication (oo g, an article from «The Times», ete.).

I'he following is a short discription of the accepted
vocabuiary as well as of our system of analysis and syn-
tieis, it should also give an idea of the way the BESM
was made use of i the experiment.

2. Vocabulary. Translation requires a vocabulary, no
peitter whether it is done with or without the help of
o machae 1M, for man, each word is made up of letters,
lor o computing machie, which carries out operations
with fizures, letters must be replaced by figures.

. we substitute cach letter of the Latin alphabet by
o detimte combination of digures, we shall be able to ex
press amy Erpledh word by a corresponding nurnber. Thus.
neone the dot code  (Fig. 2.1y, we ¢ change

o happens when the sentence contains pronouns standing
s el oo e ous sentence

lary (ascription of the controi-

the words THE, EQUATIONS, METHOD, THEREFORE
into the following numbers:
212608, 0823201621 12281505, 1 1OR2T260550,
2126080708 14280703

a - 16 v 29 [N 1 21

b -- 0u z 25 n 1 u s

w 13 i -2 0 - { 1

g TR 8 p 2 hT

d - 30 k- 19 r 07 c

¢ - 08 t 27 s 05 qQ 3
X ¥ ¥ 821

Py 21

Our vocabulary includes 952 English words B iies
its numerical expression every word of the vo abndoe
has a definite ordinal nuimber, that =g spesiae proc
in-the” vocabulary indication. Thus. toruetanc the
words BELOW ~(0608272811). DEVICE (30029100
REGION (070810122815), WHOLE (1326282708 have
respectively the following place-in-the-vocabuinry indicn
tions: 110, 211, 570, 748

A vocabulary compiled for the mechanical transiation
diifers from the usual vocabulary in that b consists ol
two sections and contains, besides the Russian wornd cor
responding to the English word cought, certamn additional
information (indications1 concerning the Russtan word

One of the sections contamns the Enghish wor oo pecn
ded as numbers and all the vocabulary indiation o e
corcesponding Russian words. For example,  the oo
of nouns, the following information of the Rus e
is given: gender, declension, soft or hard sten presenc
or absence of sibilants in the stem. denotation @i aniniat
or inanimate objects, etc.; in the case of verbs, e onn
jugation, aspect. etc. in the case of adiecive Loarid
<ot stem, ete. We call this section o the  vocabgbae,
the Enghsin section

The second sections consists of Russian Wt
ded as digit combinations in the order et P
place-in-the-vocabulary indications gven an the bag
section of the vocabulary (Fig 224 The secor

is called the Russian sccton of o it
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a— 16 x — 29 a — 15 y — 2 m — 23
6 — 05 3 -2 o — 28 ¢ — 14 y — 17
s - 13 u — 12 n — 24 x — 26 » —09
r - 10 x — 19 p — 07 o — 22 w — 04 .
a-- 30 a — 27 c — 05 « — 23 w — 0l
e - 08 u — 11 T — 21 w — 09 a — 03

" — 18

Fig. 21

i Vocabulary of polysemantic words. For some of
Ui Lnglish words of the vocabulary (121 words in our
caser special digit indications, substituting the place-in-
the vocabulary indication of the Russian words, are used
to show that these words have multiple meaning. The cor-
rect meaning of the Russian word in this case, comes as
a result of the context analysis of the polysemantic word
done by a special translation program, called the vocabu-
lury of polysemantic words.

Example (Fig. 3.1). The word «trues has two meanings
i our vocabulary: «sepuniis and «suseputb». Using the .
program of the polysemantic word vocabulary we find
1 the werd «trues in our sentence (Fig. 3.1) the mean-
iy «pepunifts. The polysemantic word vocabulary gives
the sarte kind of information on the word as the English
part of the vocabulary.

[his 1s true certainly of the vast category of problems associated
. force and motion.

g 31

{ The Input of the English text. The English textis put
iito the machine one sentence at a time. The text is prelimi-
ranils punched on a paper tape with a special  puncher

“h has Latm letters and punctuation marks engraved
the Paglish text is represented o a paper tape

ol groups of holes, according to the above
Code for Latin letters. Resides ietters, the fol:
coppiementary denotations are emploved: space
words 000 period - 310 comma - 03, ete.
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5. Finding words in the English section of the voca-
bulary. Those of the words in the English text whose
spelling coincides exactly with that of the words in the
vocabulary are easily determined by the operation of
1 comparing carried out by the electronic computer. This
process may be represented in a simplified way a~ follows
Let. the number sought, i. e. the word in the lext, be sub-
fracted successively from each of the numbers represent-
ing word in the vocabulary. When the difference is
zero our matching job is over: the word sought is found.

- o

- Vo In some cases the words of the text do not coincide
oo b exactly with the corresponding words of the vocabulary,
Lo since they possess grammar affixes (s, 's, ing, ed, er, est,
the vocatn e, th).
to shew : .1 no exact coincidence between the word in th
pect mmean and those in the wvocabulary can be found, fhe
roresult sought is verified for presence of one of the above
done by g tioned affixes.
Larygobo The affix found is then discarded, and the o -oh
boamg the text word in the vocabulary is repeated
I The entire process of finding the words of the G
Lt carried out according lo the scheme (Fig 51,
e One of the quickest ways of finding woirds i the 0
BepH cabulary, in our opinion, is the following
e sare All the English words in the vocabulary, rocorded o
part ol th figure cornbinations, are positive numbers. Each wegd,
depending on the number of letters it concists of takes +
T one, three or four positions of the storage amt  [hen
ST the words are devided into groups: the first groo <

sists of words occupying one storage position, the ~..
of words occupying two positions, the third are of
nccupying three positions, ctc.

The words within each group are arcanged 1
¢ lhe creasing order of the numbers representing the ool
Lo Finding  words in  the vocabulary  beo oo e
o a_determination of the number of positons oo
. the word sought. This is followed by fooking we '
in the correspondimg word group of the vorabula
purpose, the numerical value of the word
of the group is compared {o the valne of the ol v
If the word sought is greater in value than the?
from the group. the half-group of werds b g

valies than that sclected from the o b
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is considered. If it is smaller in value, the half-group
having smaller values than that selected from the middle
of the group is taken. This process of halving the groups
of words in the vocabulary ensures rapid finding of the
word needed.

The time required to find a word by this method is
proportional to the logarithm of N, with a base of 2,
where N is the number of words in the vocabulary.

A special programme is used to carry out the sunple-
mentation of the vocabulary and the ensuing rearrange-
ment of the words.

6. Replacing the words of the sentence by equivalents.
After the word has been found in the vocabulary, all
the information on the word is taken from the vocabulary:
the number of the word in the English section of the vo-
cabulary, the number of the corresponding Russian word
and the grammatical information recorded in the voca-
bulary on the Russian word.

This information is the numerical equivalent of the
word, and all subsequent operations are carried out with
this equivalent.

The numerical equivalent of each English word was
stored in two positions of the memory. The use of two,
and not one, three or any sther number of positions is
due to the particular characteristics of the BESM emplay-
ed for our purpose.

7. Arrangement of the parts-of-speech indications in
the storage positions. In order that the machine should
be able to distinguish parts of -speech automatically, the
parts-of-speech indications, when transferred from the vo-
cabulary to the positions, always occupy the same part
of the position. Thus «!» in that position always means
«ioun», a «2» — «everbs, ~3» — «adjectives, «4> — «nu-
merals, «5» — «adverb», «6» -— «prepositions, «7» — «con-
junction», etc.

It was mentioned above that each English word has
two positions to substitute it. Table 1 shows the mean-
ings of the indication digits of the words as well as their
arrangement. They are placed in the first of the two po-
sition.s substituting the English word. The number in
the second position shows the number of the word in
the Russian section of the vocabulary. If this number is
(XX after the entire programme is carried out, the cor-

— 10 —

respondiéng English word will be omitted in the trans-
lation.

8. Division of the Automatic Translation Programmc
into Two Main Parts — Analysis and Synthesis. The first
part of the programme deals with the analysis of the English
sentence and includes the analysis of the indications
taken from the vocabulary, the characteristic affixes of
the English words, as well as their position in the sen-
tence. The aim of the analysis is to make out the gram-
matical form and position in the senience of the corres-
ponding Russian words. The information thus obtained
is expressed by means of a set of indications and makes
it possible to pass over to the second part of the pro-
gramme, which is the synthesis of the Russian sentence.

The second part of the programme makes necessary chan-
ges in the grammatical form and position of the Russian
words, taking into account the set of indications the word
has received.

9. Sequence of the Parts of the Programme. The sequence
of the various parts of the programme of mechanical
translation is shown diagramatically in fig. 9.1.

Separate parts of the program are applied in
a sequence which in the vast majority of cases ensurex
development of the indications needed for the fulfilment
of the subsequent operations. The role of the separale
programmes is obvious from their names (Fig. 9.1) Only
two parts of the programme need some explanations
they are the «syntax» and the «change of word order»

The «syntax» part of the programme breaks up complc:
sentences into clauses, by placing the following mark-
beginning, end, end-beginning of clauses, punctuation
marks.

The echange of word order» part rearranges the words
in accordance with the rules of the Russian grammar.

Repetition of the «verbs» part is necessary because
the verb indications cannot be worked out completely
until the «syntax», «numericals», «nouns» and «adjecti
ves» parts of the programme are fulfilled. Application of
the «verbs» part before these parts of the programme
necescary because some of the information on verbs,
obtained as a result of the first application of this part
of the programme, is needed for the «syntax», «numerale-.
«nouns» and «adjectives» parts.

— 1
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[ Input of English text |
3

X
[English section of voc.lbulnry_]

[ Polysemantic word vocabulary |

l Prepositions J
[ Formulas l
1
r"{ Verbs }'—|
1 i |
| [ Syntax 1 I
| r |
| -1
: L ) Numerals _] |
i ! '
i Nouns ]!
| 7 |
]
! [_ Adjevctives } :
S I
________ -l

r
Cnange of word order
L 1 et ]

) &
LRussian section of vocabulary]

f Verbs ]
[ Adje«i:tives 1
[ o 1
L Numlenls ]

1
[ Printing of Russian text ]

Fig. 9.1.

— 12 —

Analysis of English
sentence

Synthesis of Russian
sentence

10. An Illustration. Let us see in a sumplified form
how an English sentence is put into the machine, taking
as our example the sentence in Fig. 3.1. The sentence is
punched on a paper tape in the form of a number con-
sisting of one hundred and seventy six digits (Fig. 10.1).

212€:20500120500210720080022080721161215270400281 40021 26080
02916052100221621081028070400281400240728062708 1 10500160505
28221216210830001312212600142807220800161530001 12821122815

Fig. 101

After the sentence is entered, the machine breaks up
this one-hundred-and-seventy-six-digit number into scpa-
rate number-words. .

Then begins the work with the English section of
the vocabulary and the polysemantic word vocabulary.

'1. Substitution of Words by Equivalents in the Sen-
tence in Fig.3.1. As a result of the application of the English
section of the vocabulary and the poiysemantic word vo
cabulary, each word in our sentence is substituted by
two numbers located in two positions. The first number con
tains all the indications transferred from the English
section of the vocabulary and the polysemantic word
vocabulary, according to the designation in Table 1. The se-
cond number is the ordinal number of the Russian word
1f the Russian number equals 0000, the Russian meaning
of the word it stands for has not been found in the voca
bulary. The Russian meaning of such a word can be found
through the subsequent parts of the prograrnme. If the Rus
sian number of the word remains equal to 0000 by the cnd
of the analysis of the English sentence, the English word
is omitted in the transation.

Let us see how our sentence is transformed here.
The words of the sentence are subsitutcd by the follow
ing equivalents (Fig. 11.):

This 1000100300000100011 1"
6327
is 200001 1000200000001 038
0000
true 3000000000000000001204
6344
13 —
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certainly 510132
2257
of 600472
0000
the 3000000000000000001 16}
0000
vast 3000000000000000000723
4410
category 120000000000001000130
2253
of 600472
0000
problems 121000020001001000529
3620
assoclated 20 10000400000000030085
2140
with 600749
0000
force 1200000200000000000312
3012
and 71001028
6470
motion 11000003000000100044 1
3367
Fig. 11.1.

As can be seen in (11.1) the word PROBLEMS
is substituted by the numbers 121000020001001000529
and 3620, The digits of these numbers mean (Fig. 11.2):
The second number 3620 is the number of the Russian
word «3anauar»

| — noun.

2 .- 2-nd declension.

| — stem ends in sibilant or r, K, ¥
0 .- word has no flexion.

0 - plural.

0 --1s not a predicate

0 -case not determined.

L - fermnine.

9 word denotes animate object
(0. wora is not proper nour

Approved For Release 2007/09/24 :

0 — number indication of word not developed.
1 — English word has -s ending.
0 —is not verb§l noun.
0—is not subjct.
I —word has s§it stem.
0 — person of word not determined
0 — afsence of ¢ omitty indication
0529 — word number in English section of vocabulary.

Fig. 112

This word was not been found in the vocabulary at first
(since it has the ending «s») and was detected only after its
ending was discarded. At the same time the presence of
the ending «s» was recorded as one of the indications.

- The contents of the equivalents of the rest of the words
can easily be determined with the aid of Table 1.

12. The Results of the Application of the Parts of the Pro-
gramme Doing the Analysis of the English Sentence
to the Phrase (3.1). After the words of the sentence have
been substituted by their equivalents, they are subjected
to the parts of the programme concerned with the analysis
of the English sentence.

We mean to explain the principle of the operation of
different parts of the programme by considering two
examples.

Example 1. In the sentence (3.1) the word OF occurs
twice. In the first case the equivalent of the word OF
undergoes changes according to the scheme in Fig 121,
as follows:

1—2—3—4-5,
where the figures .1 te 5 denote the individual logical
elements of the «prepositions» program. As a result, we
get the following value of the equivalent:

620472
5046

which means:

6 —- preposition,

2 — takes Genitive case,

0472 — word number in the English section of the v
cabulary, the number 5046 is the Russian number for the
word «1asir.

CIA-RDP83-00418R007500070001-0
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In the second case the equnvalent of Or changes ac
to the same scheme in the following manaer:

umhng
9-3-4—5—6—-7—8—9—10--11—
—12—13
This gives the following value of the equivalent:
620472
0000

6 means «prepositions,

2 means «tale  Genitive case»,

0472 is the w.  number in (he English Sec'mu
of the vocabulary.

“he number 00C0 shows that in this case OF :s not tran-
slated.

Example
undergoes changes according to the scheme (Fig

where:

2. The equivalent of the word CATEG(Q)IQ{\
12.25

Check for indication | yes Check for “]yes Check previous word |{Y€S
of singular = ending «s» ior «much» (*;
or plural

¥es | Check Ior lndicalln”

tech forindication Develop indication
of any case «subjects j of singular
No  further 1
checking ncccssaryJ
Fig. 12.2

which is part of the «nouns» programmec, and acquires

the following value:
12001022010001000130
2253 )
of the other words are changed in

he equivalent
a sumlar manner.
After the programmes of the English sections are ful-
filled, we shall have the following equivalents of the words

mn the sentence (3.1 (Fig. 12.3):

of ——— -J Check previous word
for «is», ecares, «wassy,
«were», <be», «version»

1o l yes

word for formula or
the word <course»

2 Check followin,
g __yes____l Particle not transllteﬂ

[no

Develop indication of

3 Check rev:ousword
P i Lyes Prepositional case and

for  «idea», «disc

«account» traislate «o»

1)
“/ Check previous wcrd
for «true» or eproductive»

Yes _Develop indication of Genitive
case and translate <aans -

| no
Check previous words

Preposition not 1

for «fall + shorta, yes translated; develop
«in + place» indication of Genitive cascl
[ no

1

7 Check previou
word for «outs

no

T 1
5 Check previous yes
transiate «k»

IDevelop indication
ord for «incapable»n Dativ:  1se and

Tvelop indication
of Genitive case and word for nonn

no e
& Check louowmfl
anecessity» (*)

translate «u3»

no yes

of Genitive case case and translate enos

( Develop indicati Lvelop indication of Dahv

«each», «oncs.
«the m,

Check previous word for <consists,
«some» or lollowing word for mll»

Tnnslate 3> Translah (onj

Check previous word for noun _}""

§ yes
/2. Check following
word for noun, numeral
or for formula not
lollowed by noun

yes
[/‘j Preposition not translated.

Fig. 121
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This 100110130010010001115
6327
is 2100000000000000001038
0000
true 30000100301 10000001204
6344
certainly 510132
2257
of 620472
5046
the 3000010220010000001 161
0009
vast 3000019220010000000729
4410
category 12¢010220010001000130
2253
of 620472
0000
problems 12100022001 1001000529
3620
assoclated 3100000020103004 10085
2140
with 650749
5030
force 1200105200 10000000312
3012
and 71001028
6470
motion 110010530010001000441
3367

13. Application of th
the Synthesis of the Russ

Fig. 123

e Part of the Programme Doing
ian Sentence to the Sentence (3.1).
The next step in mechanical translation is the trea

{
\

a resutt of the analysis of the English sentence. The sequ-
ence of the parts of the programme can be seen i iig. 9.1
 As an example we may consider the changes in the Rus-
sian word «katempusi», which take place according to
the scheme (Fig. 13.1).

Check for indication { "% Check for indication | no | Check for indication [00

«first declension> '_}

«is declined like

«not declined» adjective»

«Nominative»

Check for indicationlyeslcheck for Indicnionl no | Check for indication |__J

«singular> | «third  declension»

Discard final letter Check for indication | no | Check forindmunﬂiﬁ

<hard stem» «Gernitive»

o

tne Ru-sian words recorded in the denotations (2.2). The
correct grammatical form of the Russian word is derived
by usny ceriain parts  of the programme of syn-
thesis of the Rossian sentence, which are made up in
Cecordance with the requirements of the Russian grammar,
the indications of the word equivalents being obtained as

———————

Add ending «u»
to remainder

Fig. 13.1.

The required gramatical forms of the rest of the words
in the sentence are derived in a similar way. As a result
we get the final translation of the sentence, recorded
with the aid of the designations in (5.2).

14. Output of the Russian Text. The last step of mecha
nical translation is printing the text by the printer. The
numbers are changed into Russian letters according to
the designations in (2.2) and printed on a papcr tape
The phrase (3.1) will be printed in the form of the Rus
sian sentence, given in the Fig. 13.2.

172128 1308071528 06082520052728131528 302703  280602120715281%
191621081028071212 2516301631 061303251615150426 05  051207UKIN
12 30131229081512081 |

Fig. 132
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15. A Few Examples of Texts Translated by Machine,

In conclusion we present a few examples of the texts
translated from English into Russian by the BESM in the
latter part of 19556 and early in 1956. The translation is
given exactly as it was obtained from the machine, without

editing (Fig. 15.1).

Of course, the first experiments in mechanical trans-
lation carried out at present in the USSR and other coun-
{rics are far from being practical realization of the ma-
chine translation of languages on a large scale. But our
firm belief is that new achievements are to be expected

in the nearest future,

at least

as concerns machine

translation of scientific and technical texts.

When a practical problem in sci-
ence or lechnology permits mathe-
matical  formulation, the chances
are rather good that it leads to
one or more differential equations.
s is true certainly of the vast
category  of problems associated
with force and motion, so that
whether we want to know the fu-
ture path of Jupiter in the heavens
or tge path of an electron in
an electron  microscope we resort
to differential equations. The same
v+ true for the study of phenomena
‘m continuous media, propagation
ol waves, flow of heat, diffusion,
static or dynamic elec(ricxl{ etc.,
except  that we here deal with
partial differential equations.

In problems of this type nume-
rical methods become 8 necessity
due lo absence of other methods
for geting the requisite informa-
tion out of the differential equati-
ons

Ecan  npakTHaeckas  3anava B
Hayke HAH TEXHHKE AONyCKaeTr Ma-
TeMaTHyecKylo GOPMYAHPOBKY, LIAR-
CH 0BOJILHO BENHKH HTO 3TO .1pH-
BOAHT K OIHOMY HaH  Gonee
AnddepeHLHANBHHM yPaBHEHHAM.
310 BepHO 6e3ycoBHO AN OBWHP-
HOA KATerOPHH 34184 CBA3BHHHIX
C CHAOA W [BHXKEHHeM, TaK 410
XOTHM JH Mb 3HaTb Gyayuwuf nyTs
IOnuTepa B HeGecax MK NyTb 3jeK-
TPOHA B SJEKTPOHHOM MHKpOCKONe
Mh npuGeraeM K anbdepeHunant-
HWM  ypaBHewHsM. To e BepHo
NS H3YueHWA SBNeHHA B Hempe-
puBHOR  cpelle, PACTPOCTPAHEHHR
sonH, MNOTOKa Tenaa, AnGdYy3uu,
CTaTHYECKOTO HAH JHHAMHYECKOro
3NEeKTPHYECTBA, H T. A., 33 HCKMO-
YeHHeM TOFO 4TO Mbl 31ech Oynem
paccMaTphBaTh  AubdepeHuHanbHule
YPABHEHHR B WACTHHX TPOH3IBOAHLIX.

B sapawax 3TOro TuMa WHCJEH-
HHe MeTONH CTAHOBATCH HEOGXOMH-
MOCTbIO OGYCAOBAEHHOA OTCYTCTBH-
-eM APYTHX MeTOf0B ANS  noAyde-
HHR ReOOGXOAMMOro CBeNeHHA U3
AnddepeHunanbHux ypasnenud.

20 -
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It is often impossible, however,
to perform the actual eliminations,
and hence this transformation is
of theoretical rather than practical
interest.

Suprose that both equations
actually contain all the possible
partial derivative of second order.

This was based on an expensi-
ve experiment done by mvself and
Dr. R. H. Richens, of Cambridge
University, in which we worked
out a method of translating small
sections of selected text in foreign
languages. We gave an account
of this st a conference in Massachu-
setts in 1952, after which the In-
ternational  Business  Machines
Company, in conjunction with
Georgetown  University, applied
our methods to give a popular
demonstration which was limited
to {ranslating a few sentences
from Russian into English. There
is no possibility at present of
tr;lmslating a book as a work of
art.

YacTo HEBOIMOKHO, TeM He Me
Hee,  BHMNONHHTL  1eACTBHTeALHHC
HCKNOYEHHR, M CNeNOBATeABHO 3T0
Npeo6pasoBaHHE HMeeT TeopeTHue-
CKHA  CKOpee uweM npaKkTWuecki(i
HHTEpeC.

DonycTuM, wTo o6Ga ypasnenna
REACTBHTEABHO COREPKAT BCE KO}
MOXHhie YaCTHbie TPOHIABOIL L
aTOPOro nopsaKa.

3Tu 6WAO0 OCHOBAHO HA  NOPO-
FOM  3KCTICPHMEHTC  1pOBe1enHOM
MHOR W poktopom R M Kichens
ot  Kambpuaxckoro Vuunepcuters,
B KOTOPON MH PaipaGorain MeTod

Nnepesola MaAkX  OTPLBRKOR s
OPaHHOTO  TEKCTa  HA  HHOCTPaH
Hble  A3WKH. Mwu  faau oruer

3TOM  H2 KOHQepeHiting B Mass

chusetts 8 1952, nocae Korapars
LB .M. xoMnawust B cotpytumuc
ctBe ¢ JDKOPIKTAYHCKHM N nupep
CHICTOM TIPHMCHHAR Hallif Me1OoTH
YTOOR  AdTb  HATASAHYIO oMo
CTPALHIO, KOTOpasw Owaa  orpawi
HeHA NePeROIOM  HECKOILKHX iipe .
ACKENHA ¢ PYCCKOTO  Hi  anrawd
ekt He uMeerca Boavomuictn 8
HAacTodulce BpeMA  NePENIa  khHH
FH KAK NPOHIBCTEHHA itvr (X TH:
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Sequence
of digits

firts dynt

second dignt

third digit

fourth digit

nfth digit

sixth digit

seventh digdt

eighth digit

minth digit

tenth  digit

cleventh dignt ‘

' o
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TABLE L
o Ind - . it
cation! Meaning  of mdlcalmn) digits
‘.dlgllsrl s )
Noun

\ [
| ! nout
!
\ 0 is declined like adjective.

1 belongs to first declension

2. belongs to second declension

3 - belongs to third declension

stem does not end in sibilant or 1, ®, x
sterit ends in sibilant or r, K, X

0 - word is declined
| — word is not declined

| 0~ plural
\ 1 -~ singular o

0 —is not rredicate
1 —is predicate

0 — case not defined
| — Nominative case
2 - Genitive case
3 -- Dative case
4 - Accusative case
5 -— Instrumental case
6 — Prepositional case
I —- masculine
2 - feminine
\ 3 — neuter

" 0-- word denotes inanimate object
| 1| —word denotes animate object

’ 0 — word in not proper noun

| | — word is proper n»oiung B

0 — number indication not developed
| - number indication developed

0 —English word has no -s, -ing, -'s
N erding
twelfth digit | —English word has ending -s
2 —English word has ending -ing
3 —English word has ending 's
thirteenth digit 0—is not verbal noun

} —is verbal noun

fourteenth digit

0 —is not subject
I —is subject

fifteenth digit

sixteenth digit

0 — word has hard stem
I —wdrd has soft stem

I —first person
2 — second person
3 — third person

. seventeenth
» digit

0 — «omit» indication ahsent
I — comits indication prescnt

last four digits

word number in English scction
vocabulary

Verd

firts digit

2 — verb

second d.git

0 — word has no number indication
| — word has numbe: indication

third digit

Q-—second conjugation
1 — first conjugation

fourth digit

| — stem ends in sibilant or r, k, x

fifth digit

0 — word is conjugated
| —word is nqt conjugated

sixth digit

0 — singular

1 — plural

seventh d.git

0 —is not predicate
1 —is predicate

23 —
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0 — English :word has no -s, n—ng_ or -ed

0 — verb docs not take definite case ending

| — verb takes Nominative case eighteenth digit |- | —English word has ending -s
2 —verb takes Genitive case 2—English word has ending -ing
eighth digit 3 — verb takes Dative case — 3 — English word has_ending -ed
4 — verb takes Accusative case fa ) Word " A
st four di ord number in English o
5 — verb takes Instrumental case J dﬂftf vocabulary nglish section of

i 6 — verb takes Prepositional case - S
) ! Adjective

0 — verb has no gender - S R
ninth digit ;::;:cnl:::e ] firts Qigit 3 — adjective
3 — neuter ” - — .
S y second digit 0—word has hard stem
0 — imperfect aspect .| 1—word has soft stem
tenth_digit | — perfect aspect : o
- A - third digit 0— second conjugation
“ 0—verb has no tense i I —first conjugation
e . | — past tense ) 0 — word stem does not end in sibilant .
cleventh digit 2 -- present tense ’ ’ fourth digit I oK X orant or
3 — future tense 3 1 —word stem ends in sibilant or [ A
T v . TN e e
. ¢ | 0—-abstrice of «omits indication fifth digi 0 —word is declined
twelith - digit | — presence of <omits> indication 2 igit 1 — word is not declined
- 0—is not verbal adverb . . . 0 — plural T
. sixt plura
thirteenth  digit | —is verbal adverb . ixth digit I — singular
fourteenth  digit 0 —active voice ¥ seventh digit 0—is not predicate

| — passive voice I —is predicate

0—-case of word not ~&cfith

0 —is not subject 1 — Nominative case

lifteenth digit

3 — indefinite mood

| —is subject 2 — Genitive case
T — T T T eighth digit 3 — Dative case
0 — indicative mood 4 — Accusative case
. ‘ | — imperative mood 5 — Instrumental case
sixteenth  digit l 2 _ oblique mood 6 — Prepositional case

0 — gender of word not defined

- - ninth digit ) — masculine
! } 2 — feminine
.1 —first person 3 — neuter
seventeenth ! 2 — second person L o
digit | 3 third person tenth digit 0 — word denotes inanimate abject
I —word denotes animate object
25
~ 24— '
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cleventh digit

0 — adjective is in complete form
1 — adjective is in short form

twelfth  digit

0—word has no indication of number
| —word has indication of number

thirteenth  digit

0 — indication of degree or participle ab-
sent

| — adjective is in superlative degree

2 — adjective is in comparative degree

3 —word is participle

fourteenth  digit

fifteenth digit

| — present tense

0 — past tense

sixteenth  digit

0 - word is not subject

| — word is subject

0 — word does not take definite case
| — word takes Nominative case

2 — word takes Genitive case

3 — word takes Dative case

4 —word takes Accusative case

5 —word lakes Instrumental case

6 — word takes Prepositiontl case

seventeenth
digit

cigthconth  digit

0 — «omit» inc.cation absent
0 — «omits indication present

0 — English word does nol end in -ed
| -- Enghsh word ends in -ed

last four digits

Word number in English section of

vocabulary

firts digit

Numeral

4 — numeral

second  digit

third  dig:t

0 — plural
| - - singular

0 —is not predicale
I ~is predicate

2‘)

feurth digit

0—case of word not defined

1 —word is in Nominative case
2—word is in Genitive case
3—word is in Dative case
4—word is in Accusative case
5 —word is in Instrumental case
6 —word is in Prepositional case

fifth digit

0—word has no gender
| — masculire

2 — feminine

3 — neuter

sixth digit

0—word has no indication of number
I —word has indication of rumber

seventh digit

0—is not subject
I —is subject

eighth digit

0 — «omit» indication absent
| — «omit» indication present

) last four digits

Word number
vocabulary

in English  section

Adverbs,

parenthetic
particles.

words,

firts digit

5 — adverb

second digit

0 — adverb
I — parenthetic
2 — particle

word

last four digits '

Word number
vocabulary

in English  sectinn
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Preposition

| — takes Nominative case

firts digit 6 — preposition
2 — takes Genitive case
second digit 3 — takes Dative case

4 —takes Accusative case
5 — takes Instrumental case
6 — takes Prepositional case

last four digits

Word number in English seetion oi
vocabulary

first digit

Conjunction

7 — conjunction

second digit

{ — co-ordinative conjunction
2 — subordinative cojunction

third digit

fourth digit

0 —no indication of beginning or end of
clause

] — iadication of beginning of clause

2 —indication of end of clause

3 — indication of end of one clause and be-
ginning of another

0 —is not subject
1 —is subject

last four digits

Word number in English section of
vocabulary
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CONCERNING THE PROBLEM OF MACHINE TRANSLATION
OF LANGUAGES:

D. Panov

1. Introduction

Strictly speaking, my paper is not concerned with problems of the theory
of information in its classical form, I mean the form it has adopted in the
works of C.E. Shannon, Ph. M. Woodward, L L. Davies and others, which
problem have also been studied by the Soviet mathematicians Kolmogorov,
Khinchin, Kotelnjkov and Siforov. -

The problem of machine translation of languages belongs, in my opi-
nion, among certain specific problems, which until now have not been taken
up by learned men working in the field of the theory of information, but
which, possibly, deserve to be taken up.

Up to now, the theory of information has developed as a purely mathema-
tical theory, applying the meansl of the calculus of %bability to formalise the
original material it has dealt with. Claude E. Shannon does not make any
distinction between discrete sources of information and stocha}stic process
(1, p. 00), thus ignoring all the individual qualities of the information given,
preserving only its statistic characteristics. In speaking of telegraph
messages, Shannon points out that these messages consist of letter sequences
which are"not completely random"and which, "in general form sentences and
have the statistical structure of, say, English". They go on to say that "this
structure allows one to make a saving in time(or channel capacity by properly
encoding the message sequences into signal sequences" (1, p. 00). |

The successful application of statistical methods in cryptography
naturally led some investigators to the idea that a similar approach could be
as promising in solving problems of automatic translating. Thus Weaver
thought it most tempting to say that" a book written in Chinese is simply a
book written in English, which was coded into the "Chinese code" (2, p. 22),

and to translate from one language into another one needs "to descend from

-3 -
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each language 1o tne common pase oI nuwman communication-tne real but as

yet undiscovered universal language=- and then re-emerge by whatever parti-
cular route is convenient” tc the other individual language (2, p.23). This
idea being developed, one very naturally comes to the necessity of analysing
the logical structure of langtlége as a means of solving the problem of auto-
matic translation. Investigations in this field undertaken by O. Jespersen (4),
Ch.C. Fries (3), and others seemed to be providing mathematicians with
material highly promising. Should it be achieved, the problem of automatic
translation would join as equal those profound problems united under the
name of theory of information. Unfortunately, so it seems to me, we must
refrain from this tempting road. The very nature of the problem of translation
is such that individual features of the translated text cannot quite be ignored.
This circumstance makes the direct application of the methods of the theory
of information impossible, but it does afford certain other advantageous
prospects. Ibelieve here we are faced with a problem which, though sta-
tistical in character,requires special rfethods of analysis, similar to the
experimental methods used in the study of naf_ural phenomena. I shall note
that it is just the problems, at the borderline of two branches of science,

that often prove to be most hélpful in scientific research work.

2. Some Peculiarities of Machine Translation.

I should like to give a few examples *o illustrate the necessity of consi-
Jdering individual lexical peculiarities in translating. Investigation of lin-
quistic structures can be of interest in many ways, but from the point of
view of translation it aims, and here Iam convinced, at secondary
questions and, thus, leads away from the solution of our problem. The
reason is that in taking to generalised structures, one can not but lose a
number of peculiarities of the text which are of vital importance for the
translation. Mathematically there does not exist a one-to-one correspoadence
between the sentence structures in different languages. Two English

‘entences of the same structure, when correctly translated into Russian
may produce two Russian sentences of structures entirely different.

(see Fig.1). It is as easy to give sentences which are impossible to

-4 -
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translate correctly without knowing the context. In figure 2 a stanza from

a poem by Swinourne is given. The pronoun "mine" in the last sentence of
the stanza, can not be correctly translated into Russian without referring to
the preceding sentence, while in the English text it presents no ambiguity.
Some other examples are given by Charles Fries in his book, "The Structure
of English". While analyzing possible meanings of the phrase, "The King of
England's empire" (3,‘p. 2685) he comes to the conclusion that the structural
grouping here is ambiguous. The meaning of the phrase can be determined
only by some supplementary means (and Fries suggests intonation for one).
Thus it becomes evident that in many cases, a structural analysis is useless,
and other means must be utilized to determine the meaning., The authors of
the structural methods in linguistics are well aware of the shortcomings of
their system. Thus, Fries writes in the book just_‘mentioned:

"In this book I have challenged the traditional uses of meaning as the tool
of analysis in dealing with sentence structure".

". . . I have, not, however, repudiated "all uses of meaning" in
jinguistic analysis, and I have deliberately insisted that all substitution
procedures demand for their use th%&ontrol of certain aspects of meaning".
(3, pp. 293-294). .l |

Our idea is that both lexical meaning and grammatical characteristics of
the word can and should be considered in translating langquages. It is highly
unpractical to decline the information which can be thus obtained. We find in
" Analytic Syntax" by Jespersen (4, p.105) the following admission: "However
much we may try to speak of pure syntax as apart from morphology (accidence)
considerations of form will necessarily force themselves on us here and there",
Precisely for this reason, in analysing the structure, recourse must be made
to quite complex systems of supplementary elements introduced into the
structural systems which finally lead to the classical morphological analysis.

The consideration of the lexical meaning of words as well as of their
context may be uceful in solving problems of coding. These problems are
extremely important and I shall later return to them. Here I should only
like to note that under certain conditions, great economy can be achieved in
coding. There is a popular game for children in my country, which consists

g
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in guessing a word, of which only three data are given: its first and its last

letters, and the number of letters between these two. The guesser is allowed
a certain number of attempts for suggesting any letter he likes; if any of them
belong to the word, they are entered in their place. To win the game one must
guess the whole of the word. I wonder whether children play this game in your
country, but in any case it is quite instructive in solving code problems. It
proves that under certain conditions, very few attempts are needed to quess a
word. And with lexical meaning of the word taken into consideration the eco=
nomy In coding still increases; take crossword puzzles as an illustration.

I should like to note that codes of this type can be easily used for a dictionary
stored in the computer. As it seems, it would not take too long to get the
computer accustomed to solving crossword puzzles.

pr—

3. Machine Translation from English into Russian at the USSR

Academy of Sciences.

Having started work in machine translating, we very soon came to the
conclusion that it should be organized on lines different from those described
in the reports on American experiments. In our opinion, excessive contact
between the translation programme and the dictionary ascription of/f;he control
codes directly to the words in the dictionary cannot but limit the possibilities
of translation making the solution of the problem extremely complicated.
Therefore, we made it our point to work out basic principles of machine
translation before starting. Our five basic principles are the following:

1. Maximum separation of the dictionary from the translation pfogramme.
This enables us easily to enlarge the dictionary without changing the programme.

2. Division of the translation programme into two indeperndent parts:
analysis in the foreign language sentence, and synthesis of the corresponding
Russian senterfce. This enables us to utilize the same Russian synthesis
programme in translation from any languages.

3. Storing all the words in the dictionary in their basic form. This enables
us to make use of the standard Russian grammar in the synthesis of Russian
words.

4. Storing in the dictionary a set of invariant grammatical characteristics
of the word.
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. hereas their variant grammatical characteristics are defined by analyzing
the grammatical structure of the sentence.

There principles have proved quité: reliable in the practical test they
were put to, and hence they must be cdnsidered as basic in the solution of
the problem. |

I shall describe here our dictionary and translation programme worked
out for machine translating from English into Russian.

Our dictionary for machine translation consists of two sections.

The first section contains English words, coded into digit combinations.
Here we have also dictionary information of the corresponding Russian words,
together with their number In the Russian Section of the dictionary. Thus,
for nouns the following information is given: gender, declension, soft or hard
stem, presence or absence of sibilants in the stem, animate or inanimate
object expressed, etc.; verbs are given information concerning conjugation,
aspect, etc.; in the case of adjectives the only information given is soft or
hard stem. We call this section of the dictionary the English Section.

The other section does not contain anything but Russian words coded
into digit combinations. The second section is called the Russian section of
the . dictionary. Every English word in the dictionary is provided with a
certain ordinal number, that is with a special place- in- the-vocabulary
indication. This compilation came as a result of linguistic analysis of mathema-
tical texts, starting with Milne's "Numerical Solution of Differential Equations".
For the practical experiments in MT carried out on BESM (the USSR Academy
of Sciences high-speed electronic computer) a dictionary of 952 English and
1,073 Russian words was compiled.

For a number of English words (121 words, in our case), the place=-in-the
-vocabulary indication is replaced by special digit indication to show
that these words have multiple meaning. The proper Russian word is chosen
in this case by utilizing a special programme of automatic translation, which
we callthe Polysemantic Dictionary”

If the spelling of the word in the text coincides exactly with that of a word in
the dictionary (or rather their numerical codes coincide), it can easily be

i fentified by the operation of matching. This is the principle used for

q _7_'
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In case the word in the text is inflected, {.e. has some grammar affix
(:ay, "s", or, "ing", or, "ed"), a special programme for discarding these
affixes is used. Then the search of the word with the discarded affix should
be repeated. '

To determine multiple meaning context analysis is performed which
consists in analysing the surrounding words when both their meaning and
grammatical characteristics are taken into consideration. The routine for
determining the multiple meaning of a word has emerged from elaborate
analysis of a great number of English texts.

It is the Polysemantic Dictionary that deals with idioms. A "key word"
is found in every idiomatic expression and marked in the dictionary
"polysemantic". This brings about checking of the words preceding and
following it for participating in the idiom. If the answer is "yes", the
translation is given to the idiomatic expreSsion as a whole.

Take for instance; the English word "able" which is ordinarily translated
into Russian as the adjective "'c,nococnuﬁ"( capable), but when linked with
any form of the verb "to be" (iis, are, was, were, been, being) it can no
longer be translated separately, instead it-affects the translation of the verb,
and the two of them acquire as their Russian equivalent the verb "mous"

( can). Therefore, before giving the translation "cnoco6ruit" for the word
"able", the preceding word should be checked up for "is", "are", etc. If
the answer is "yes", the correct translation for the whole word combination
is "mour" R should be noted that the system of the most simple and general
criterions for determining the multiple meaning of a word (or a group of
words) has required a lot of preliminary research work on the part of our
linquists.

If a word in the English sentence is not found in the dictionary, it is
~tored unaltered in the memory of the machine. When the translated sentence

i+ put out, zuch a word will be printed in Latin script.

A ctudy for the design of an automatic dictionary presents special interest.
‘n our group it has been carried out by L. N. Korolyov. Here are some of his

reocults,
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.iictionary search is decisive. Therefore, much attention must be given to
questions of speeding up this part of the programme. One of the quickest
ways of finding words proved to be the following. The codes of the English
words in the dictionary are arranged in the increasing order. Thus, by
comparing the code of .the word sought with that of a word taken at random
from the dictionary, we can easily see whether to go on with our search in
the section preceding or following our word. The method of search just
described resembles very much that of finding roots of an equation by the
"suppcsed conditions" method. It is remarkable that only 14 check=~ ups are
required (14=1g, 10, 000) to find a word in a 10, 000-word dictionary by this
method, and in a 30,000-word dictionary, no more than 15 check=-ups are
necessary. |

Another problem that has been studied by L. N.Korolyov is that of saving
the memory space required for storing the dictionary. The "code compressing"
method has been worked out for the purpose. |

The operation of compressing the codes to value a makes aq‘y code =a.

Let the codes be represented by ste combinations of binar;}\ digits i.e.,
of certain combinations of 0 and 1.+ t.

Here are a few exarhpies of the operation va, "compressing Lhe code to
value a".

1°. Discard the code positions, the ordinal number of which is greater
than a.

29, If the length of a code being compressed is greater than o, divide it
into sections so that the lengths of each section be less than a.

This is followed by the binary arithmetic addition of the sections. Division
into sections is correct when the code for the sum of these sections =a in
length.

3°. Here too, long codes are divided into sections but instead of binary
arithmetic addition positional addition is used (1+1=0, 0+1=1, 1+0=1, 0+0=0)
in order to obtain the compressed code.

Codes for all the words in the dictionary are divided into several groups
depending on the number of letters the word consists of. The operation of
compressing v g is performed for each of these codes. The words in the text
undergo the same "code compressing" operation v a before they are sought

-.9 -

!
Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0



e e POS——

L T ‘
"y b

: ¢
.. Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0 "
In L€ aicuonary. LIus Indlcniny 1s luiilea or we -compressed code”,

Although the "code compressing“ operation may result in having similar
codes for two or more different words in the dictionary, the probability
of the case has proved exceedingly srr;all*).

Should it happen, however the codes of these words as, indeed, of all
the words of that group will be compressed in a different mann=r, say with a

shift by one position. The corresponding group of words in the text will be
treated in a similar way before being matched in the dictionary.

The significance of this method lies not only in the fact that it provides
considerable storage economy but in that it enables us to simplify the search
routines as well as to speed up the whole translating procedure.

The word being found in the dictionafy, all the information concerning
this word, including its place-in the vocabulary indications both in the
English and in the Russian sections, ahd grammatical information as well,
is taken from the dictionary to form the numerical equivalent of the word.
All subsequent operations are performed with these numerical equivalents.
Every numericaiequ_iva.lent is Etdr_ed in two cells of the memory, the
grammatical indications having constant positions. Thus necessary informa-
tion of the word can be acquired automatically.

The value of the equivalents is not limited to the fact that they contain
necessary information about words. The replacing of words by their nume-
rical equivalents makes grammar part of the programme universal in
application, since it no longer depends on concrete texts or dictionary.

The automatic transiation programme concerned with grammar is
divided into two main parts, these being Analysis and Synthesis.

In the first part the form of the English words, their place in the
sentence, as well as their dictionary grammatical information are taken

For a 210 - word dictionary, when the codes are compressed to
30 binary positions by means of the operation v ¢ as described in 3°,,

this probability is about 0. 0005.

- 10 -
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the corresponding Russian words and their place in the Russian sentence.

The resulting information is recorded in the numerical equivalent of the word,
thus permitting to pass on to the second part of the programme, that is
"Synthesis of the Rusciun sentence”. Here, Russian words, taken from the
dictionary in their basic form, acquire grammatical form in accordance with
the characteristics resulting from the analysis.

Both English and Russian Grammar is presénted as a series of special
schemes for the following parts of speech: verbs, nouns, adjectives,
numerals, These are supplied with two more schemes, one dealing with
syntactical analysis of the sentence, the other changing word-order in the
Russian sentence if necessary. The working basis of each scheme is
dichotomic analysis, i.e., a system of "checking up" for the presence or
absence of a certain grammatical (morphological or syntactical) characte=-
ristics of the analysed word. These alternative check-ups may result in only
two answers, either positive or neqgative, which mean either a final conclusion
and development of a certain grammar indication in the numerical equivalent
of the-word, or passing on to the next check=-up until the necessary grammati-
cal characterictics of the word is completed.

Different parts of the programme are applied in a sequence which can
ensure the development of the indications necessary to carry out further
operations.

Figures 3 and 4 present part of the schemes for the Polysemantic
Dictionary and for the English Noun. The following symbols are accepted in
the schemes: A/B, C/ means passing on to No. B in the case of the positive
ancwer, whereas neqgative answer will result in passing on to No. C. Obviously
A/B, B/ means passing on to No. B in both cases (that is without special
checking-up) A/0, 0/ means that the final result is acquired and no further
search is nccessary. In the Polysemantic Dectionary scheme both figures and
letters are uced as symbols, whereas in the other schemes only figures are
utilized.

S.N. Razumovcky has been studying the logical structure of the schemes
and programmes for machine translation. He has developed a system of symbols
o fiz the contents of the schemes in a unifying m2nner. In Figure 5 the English

‘ooun Analy.is ccheme is present in the symbolized form. The symbol system

-1] -
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of S. N. Razumovsky allows a uniﬁied recording of the formation processes,

thus permitting an automatic compilation of the machine translation programme,
Figure 6 presents part of the information used to automatically compile a pro-
gramme of analycis for an English noun. |
The Russian Synthesis programme is fully independent of the foreign
language Analysis. The form of the Russian word is determined by the
grammar characteristics found in the 'dictionary together with those developed
in the English Analysis part of the programme. Hence, the Russian Synthesis
part of the programme depends on Russian Section of the dictionary. Russian
schemes may vary in form depending on the role relegated to the dictionary.
It has been mentioned, that in our dictionary words are kept in their basic
form, i.e., nominative sinqular for nouns, nominative singular masculine
for adjectives, infinitive for verbs, etc. The primary concern of the Russian
Synthesis programme is to modify the ehdings of the dictionary words, with
necessary provision for the interchange of vowels and consonants, when

required.
The main difference between the Russian Synthesis programme and the
Analysis programme (English Analysis in this case) lies in the fact that
separate words and their characteristics in the former programme are
considered with no reference whatsoever to the neighbouring words.
Figure 7 presents part of the Russian Verb Synthesis scheme,
In Figure 8 principle steps in the machine translating of an English
sentence are given. The sentence: "The cause of this phenomenon will be
considered in the following articles", goes to the operative memory in coded
form, as a 146 digit number:
2126080022162005080021140021261205002426
0815288110815281500131227270006080022281505
12300807083000121500212608001428272628
13121510001607211222270805

With every two digits coded in the binary system.

Then the sentence is broken up into words and the words are sought in
the dictionary.

For only five words of this sentence, we can find in the dictionary the
corresponding Russian words, with its grammar characteristics attached.

- 12 -
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‘These words are:

1. phenomenon - sBaenue (noun, neutral gender, first declension,

soft stem)
2. consider -~ paccMaTpuBaTh (verb, first conjugation, imperfect
aspect, takes the accusative case)
3. article = crartss (noun, feminine gender, second declension,
soft stem) .
4, will - is not translated (modal verb; predicate)
5 be - oute (verb, first conjugation, perfect aspect)

Note that the machine could find the words "consider" and "article" only
after it had discarded the endings "s" in "articles" and "ed" in "considered"

For the rest of the words the indication is given in the dictionary that they
have multiple meaning, which means that a special analysis of the sentence is
required in order to choose the correct meaning of the word.

The English word "in", most often translated as the preposition "B", may
be translated in certain word combinations in a different way, say, preposition
"k" interest in ( nuARTEpec x ) or "c",l or "mpn" and so on. In our
sentence context analysis shows that "in" should be translated as preposition
np

All the dictionary information (the information taken from the Polysemantic
Dictionary included) is recorded in the form of numerical equivalents of the
words of the sentence. The Russian p!ace-in-the-vocabulary indications of the
equivalents furnish the following list of Russian words:

npUYUHAa 3TOT ABJIEHME GHTB paccMaTpuBaATH
(cause) (this) (phenomenon) (be) (consider)

B CcHenoOBaTh CTAThA

(in) (follow) (article)

One can easily note that several words in the English sentence have not been
tran-lated into Russian (the, of, will), this being recorded as "omit"-indication
‘n their equivalents.

The gqrammatical analysis programme supplements the originally received

- 13-

Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0



Approved For Rel : - - -
from UIID(:P u\{cuocr)ltar?/ eca 331%9:9176/8%211” Ca,IA.sgpﬁssg 810 1111851%)\.7 L5t:01.o.19;7l.99;931 LQ:quired later

for the Russian Synthesis programme. Thus, for the word "article", the
English Analysis programme furnishes the foliowing additional characteris=
tics: plural (since the word in the text has the "s" ending), and prepositional
case (since preposition "in" precedes the word). Together with characteris-
tics obtained from the dictionary, programme characteristics furnish
sufficient information for tne Russian noun Synthesis programme to produce
the correct ending of the word "ctarsa” (article). |

For the word "foliow", the English Verb programme develops the
following characteristics: present participle ("ing" having been discarded),
plural, prepositional case, (the two latter characteristics being inferred
from the noun following our participle). | '

Finally, the Russian Synthesis programme having been fulfilled, we get
a Russian sentence, which is cofrect both semantically and gramatically.

liere is the sentence:

"llpunHa DTOrO ABJNEHUS GYAET PACCMOTpEHa B CJeAybmMX
cratbax'".

I should like to emphasize the fact that irom the very input of the English
sentence into machine, the entire translation process has been carried out
automatically with no human intervenience whatsoever. Enormous prelimi=
nary research work is required of philologists to make the machine
translate in the manner just described. In our group the linguistic research
work has been carried out by I K. Belskaya, our Philologist-in-Chief,
while the mathematical part of research has been done by the mathematicians
I. 5. Mukhin, L.N.Korolyov S.N.Razumovsky, G. P. Zelenkevich, and partly
by N. P. Trifonov.

In Fiqures 9 and 10 you can see sentences translated by machine from
i:nqglizh into Ruccian. In Figures 11 and 12 a few illustrations are given of
incorrect tran.-lations, with mistakes due to errors in the coding. The tapes
~hown in the. e photographs have actually been produced by the machine.

4. Further .tuiice in the rield of MT

(ur o:inion i that principally, the lines of which machine translation of
linauage.  roult be organized, have been sufficiently developed by now and
the tine fa - 200 to con iler the opportunities for practical work in this

- 14 -
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automatic translation from German, Chinese, and Japanese into Russian.

In Figure 13 part of the German noun scheme is shown, in Figure 14 you can
see part of the Chinese numeral, and in figure 15 part of scheme analysing
Japanese verbs., These are our recent achievements.

When taking up machine translation from Chinese and Japanese we had our
doubts as to the probiem of input in these languages. We have come to the
conclusion by now, that Chinese telegraph code (Figs.16 and 17) may
perfectly solve the problem.

The group cf linquists engaged in further studies in MT includes
L K. Belskya, G. P. Zelenkevich, E. A. Khodzinskaya (German studies)

A. A, Zvonov, V. A, Voronin (Chinese studies) and M. B. Yefimov (Japanese
studies). |

We intend soon to take up the problem of multilingual machine translation
with foreign languages both at the input and output, while Russian serves as
interlanquage into which the input is first translated. The choice of Russian
interlanguage in our case proves highly practical. It is worth noticing that the
method we have suggested is of great help in solving the problem of
multilingual MT. The diagram in Fig. 18 illustrates the translation of an English
sentence E into the corresponding Russian R. Letter V stands for Vocabulary,
letter A stands for Analysis part of the programme; ER stand for "English-
into=Russian". Letter S stands for Synthesis programme. VA symbolizes that
both Vocabulary and Analysis part of work is over. It is evident that when so
much as VA is accomplished, we are fully provided with Russian equivalents,
with all their grammatical characteristics attached. Thus we can easily pass
on to, say, a Russian=-French dictionary, and get the corresponding French
equivalents with their necessary grammatical characteristics. Thus using
only the French Synthesis programme we can obtain a French sentence
automatically translated from English.

We do not make any secret of our work, and last summer, when a group of
American engineers were visiting our Institute, we mentioned our experiments
in automacic translation carried out on BESM. We made a statement concerning
our first achievements at the Conference on Computing Techniques in Moscow
ani at the two international conferences in London and Brussels. Certain

- 15 =
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(5,8,7,8). Nevertheless, the French journal "TSF Phono-Ciné-Electricité"
(1956, no. 730, p.6) published not very long ago an article bearing the title '
"Dour percer le secret du cerveau electronique russe”. I believe, it is clear
from what was told above that we have no special "secret". We have found

a method of solving the problem by combining mathematical approach with
very concrete linguistic analysis, thus not going too far into formal

methods of investigation. I shall conclude with a statement made by
Jespersen, in his "Analytic Syntax" (4, pp. 13-14):

"The symbols here introduced to some extent resemble the wonderful
system of symbols which during the last few centuries has contributed so
much to make mathematics (and in some degree logic) exact and more easy
to manage than was possible with the'unwieldly word=descriptions used
formerly. My system aims at providing linguists with some of the same
advantages. But it cannot pretend to the same degree of universality as
either the chemical or mathematical symbols. That is precluded simply
because of the fact, which it is no use shirking, that language is everywhere
socially conditioned ‘% and there is no getting away from that".
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TOXMAECTBEHHDBIE
PYCCXKUE CTPYKTYPblL

Y HAc ecmb UEePHbIA KOM.

TOXRAECTBEHHbIE
AHTAUWUCKUE CTPYKTYPbI

- L] =

He should xnock at the
door before coming in.

He would knock at the
door before coming in.

Y HAc ecmb COBCMBEHWbLIM AOM.

Fig.1

PA3SAMNURDIE
AHCAMIICKUE CTPVKTYPbl

We have a blaCK— cat.

We have a house of our OWN.

PA3AUYHDbIE
PyccKUHne CTPYKTVYPbI

CAeJOBANO Bbl €MY MOCTYUATH
B ABEPb, mrPesxcde uem BXOONTL.

OH BbIBAAO TOCTYUUT B ABEPDL,
NMPEMXCQE YEM BOVUTW.
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Can I forget? yea, that can I,

And that can all men; so will you,
Alive, or later, when you die,

Ah, but the love you plead was true?

Was mine not too?

Fig. 2
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13(14,15)

14(0,21)

15(16,19)
16(17,17)
17(18,14)

8(0,0)

19(16,20)
20(14,14)
21(22,23)
22(0

0)

23(24,28,

CYWECT3SUTEJLHOE (AHramiickas 4acTs)

[IpOBepnTLr ma@HHOe cJOBO HAa US.
[IpOBepMTL caexyomee cAOBO| HA cyLeEeCTBMATeNbHOe.
Bupagorars npnaﬂax AAaTeJbpbHOr o najugexa.

HpO?ipMTb npemsiaymee (HenocpeACTBEHHO) cAOBO
Ha le

BrpasoTaTh WMEHWTEJbHHIA nanex.
[IpOBEepUThL HAHHOe cJOBO Ha it.

iipoBeputsp it
poxna.

BasiTe pOA OT dnuxaumero npenmeCTBmeero noaJexa-
mero. .

HafHaﬂque NpM3HAKa KAaKOrO-ameo

[IpOBepka Ha HaJWYMe NPU3HAKA €AUHCTBEHHOrO WUJIMU
MHOXECTBEHHOr'O yMcJa.

[IpoOBepxa Ha HaJUUMUE npuénaxa JI6Oro nauzexa
[IpOBepka Ha OkOHYaHue - S.

BupaGOTKka Npv3HAKa MHOXECTBEHHOro yucJaa.
I[IpoBepka npenguymero cJa0B§ Ha ¢dopmysy Geas =,
BrpagoTka npuﬁnaxa POOMNTENBHOTrO Mnajexa.
[lpoBepka npeauaymero cxosa Ha much (*).
BupaGOTKa nNpyv3HaxKa eANHCTBEHHOro uyucra.
[IpOBepUTHL Npexuaymee caosO Ha let.

BupaGOTKa NPU3HAKA MMEHUTEJBbHOrO nazexa U nopje-

xamero.
[IpOBEPUTH NpeANAymEee CJIOBO HA MNPMU3HAK 'cOw3 OZHO-

ponHuit" .

L 4
[IpOBEepPUTH HenocpeACTBEHHO NpeAmecTBywumee U cle-
nywomee (OTHOCMTEJBHO cOw3a ONHOPOAHOIO) cjuoBO Ha
npujaraTelnbHoe.

IpoBepnTh BCe cJAOBA HaA TO %Xe cJaOBO, UTO U QHaHHOe.
B3aTh nmafex OT HANMNEHHOrO CYWeCcTBUTEJbHOTrO.

BasasTe nagzex OT SavyxafimeroO npeamecTayomero cymecT-
BUTENbHOrO.

ITpoBepxa HaA OKOHYAaHWe 'S,

Fig. 3

-19 -
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ls1 (a,62)

a(n,c,)
8(0,0)

c (dd, e)
d (0,0)

e(0,0)

[e2(a,63)

|took L
llpoBepuTh cJjenybomee CJIOBO (nan Ganxafimmit caeny-
omuit npennor) ua for (+).

UCKATL (raarox, I cnpsaxeuue, HecoBepmeHHHIA
BUN + BMHMTeNbHHI nazex).

[lpoBEPUTHL CJaeAybmee CJOBO (HENOCPENCTBEHHO) HA
upon. _

CMO?PETb (raarox, II cnpsxeHue, HecoBepmeHHHIA
BUI) .

PACCMATPVMBATL (ramaroa, 1 cnpsaxeHue, HecCOBEDIEH-
HHIA BMO + BUHMTeJbHHIA naZex). BcTaBuTh mocae
gero (uenocpemcTsenHno) KAK (wactuna).

|many, much |

a(m,c) [poBEpUTH NpeAHAymee caoBO (HemocpeacTBEHHO)
ga how.
8(0,0) CKOJLKO (uMcanMTenbHOe, He CKJIOHSETCH).
cld, e) [lpoBEpUTH NpEeXHAymee CJOBO (HENoCpeXCTBEHHO)
Ha as. :
d(o, 0) CTOJNBKO XE (WuncamMTenbHoe CKIOHAETCH).
e(g, 1) llpoBepuTL AAHHOE CJOBO Ha much.
£(0,0) He nepeBomutcs (Hapeuue).
g(f, k) [[poBEpUTHL NpeAHAymee CJOBO (HenmocpencTB2HHO)
Ha Vvery.
h(0, 0) MHOT'MA (npuaaratenbHoe, TBepAas OCHOBA, C
DT AMMM ) .
i(h,)) [lpoBepuTh MNpenuaymee CJOBO HA NpeAJor M clenyo-
mee Ha CYMEeCTBMTEJbHOE.
j(0.0) MHOT'O (uapeuue).
k(1, j) [lpoBepMTH cJaenybmee CJOBO HA CYMECTBUTEJbHOE.
1(0, 0) MHOT'O (uucamrenbHoe, CKJIOHAeTCH).
Fig. 4
- 920 -
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o+ [Kk=0;0]

o {alk+11(ay = 1) 45 (g™ Noowen) Bi ¢
1 {(@en=Nus) 27}

Q {(a'i,l(+1=1)3',5}

3 [8,vx=3;0]

A

5 {(Qpyor=Niet)6:13)
6 [B.,w=1;0]

7 $(Q2,e=Nit)8; 12 {

8§ {(acw=0)10;0;%

10 {[’5 «]ou[i-1] {((M : 2}) P 3°L} > [, &G,l]}

Fig. 5
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NO 40 011 63.15 33.0 19.0
1 . 212 0.0 46.0 0.0
2 101 34.0 0.0 37.0
3 011 63.14 35.0 19.0
4 121 44.0 0.1 26.0
5 113 39.0 16.1 16.0
6 121 41.0 0.1 40.0
7 211 0.1 46.0 39.0
8 131 16.2 16.0 41.0
9 211 0.1 40.0 49.0

10 121 46.0 63.14 38.0
11 011 0.1 37.0 39.0
12 131 16.2 16.0 41.0
13 212 10.13. 40.0 0.2
14 121 46.0 0.7 38.0
15 011 0.2 37.0 39.0
16 131 16.1 17.0 41.0
17 212 0.1 40.0 0.3
18 121 46.0 0.5 38.0
19 o011 0.3 33.0 6.1
20 321 16.0 0.3 46.0
21 210 0.0 34.0 0.5
22 111 3770 39.0 16.2
23 322 29.0 41.0 27.6
24 121 40.0 0.6 46.0
25 210 0.13 38.0 0.6
26 113 33.0 6.1 16.0
27 212 0.1 46.0 0.0
28 101 34.0 0.7 - 37.0
29 113 39.0 16.2 16.0
30 121 41.0 . 8.9 40.0
31 212 0.8 46.0 0.13
32 1 - 38.0

Fig.8
-22 =
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«The cause of this phenomenon will be considered in
BYRBbI

the following articless.

2126080022 162005080028140021261205002426
081528110815281500131227270006080022281505 r

12300807083000121500212608001428272728

BBoA

1312151000160721 1222270805
yUuePLI J
NPHYHHA 3TOT . ABneHue - OBITH
paccMaTpHBaTh B cJ1e10BaThb CTaThs (nP“3"““)
AHAANNT

[Mpuunna storo siBieHHs Gyder paccCMOTpeHa B CJenyIO-
CNHTER

U[HX CTaTbAX.
Fig.8
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115(116,120)

116
117
118
119

117,118)
0,0)
0,0)
115,115

120(0,0)
122(123,124)
123(0,0)

124(125,126)
125(0,0)

126(0,0)
128(129,130)
129(157,157)

130(131,132)

131(157,157)

132(133,134)

133(157,157)

134(135,136)

135(157,157)

136(137,138)

[Ipopepka Ha HaJaMuyue TpU3HAKA ''MHOXecTBeHHOe
yuecao".

[IlpoBepxa Ha HaJuyue npusHaxka "1 aupo".
JI00aBNTb OKOHyaHUe -EM.

JOGaBUTF OKOHYyaHUEe -YT.

B3dATer MAHHOE CJOBO 6e3 M3MEHEeHWd M3 cadmapd,
HO Iepea HMM NOCTABUTH ApPyroe caoso: EYO - c
OKOHUaHMEeM, HakeHHHM NnO cxeMe.

Io6aBuTey (k BYI-) OxOHyaHMe -ET.
NIpoBepka Ha caoBo WUCIIPABUTE.

OTGPOCUTH TPM NnOclefHVEe GYKBH U BMECTO HUX
NO6ABHUTL K OcTaBmelicd. yacTu -bTE.

lpoBepka Ha caoBO TNIOKA3KBATE.

OT6pOcUTEr mOcJeAHMEe mecTh OYKB, 3aTeM K
ocrammeiica yacTu AOGABATHL OKOHYyaHue - JXUTE.

J06aBUTL K OcTaBmeilicd wacTM caOBa OKOHYaHME
- UTE.

[Iposeprxa Ha caopO BHUYMCIATE.

MepeBoa: BHUMCIMTEJBLHH/. BrpaGoTKa NpU3HaKa
"rHepaas OcHOER'.

[IlpoBepka Ha cJaoso UTTU.

MepeBox: NMPOUCXONAIMA. BHpaGOTKa NpH3HAKOB
"Marxas OcHOBA ¢ mAnAmmM' .

Nposepka Ha ca0BO [PENMECTBOBATS .

MepeBon: MPEINIYIMA. BupaGOTKa IPU3IHAKOB
"MArKas OCHOBA ¢ mUnsmUM'.

[IpoBepka Ha caopo YIVIBUTE.

Mepepon: YIMBUTEJLHHA. BHpPaGcOTKa NpW3HAKA
"reepmas OcHOBa'.

MpoBepka Ha caoeo OTIMYATHCA.

137(157,157) MepeBoa: "pasnuuuuii". BupaGOTka NpU3HAKa
"teepmasd OcHoBa".
Fig. 7
- 93 -
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310 O6bLLIO OCHOBAHO Ha
ROPOroM 3KCMepHMeHTe, Npo-
BelcHHOM MHOR H JOKTO-
pou R. H. Richens, or Kau-
GpRAXKCKOrO  YHHBEpCHTe-
Ta, B KOTOPOM MKl pa3s-
paGoTajin MeTod nepeBoAa
MaJbiX OTPHIBKOB BHIGpaH-
HOrO TeKCTa HAa HHOCTpaH-
Hhe f3bKH. MH aanH oT
yer 0 3TOM Ha KOHbepeH-
LUHH
1952, nmocne  KOTOpPOro
I.B.M. kxoMnaHHs B CO-
tTpyanundecrse ¢ Jxopmx-
TayHCKHM  YHHBEpCHTeTOM
NPHMEHKWNH HallH MeTOAb
yro6n AaTh HarAfHY1o0
LEeMOHCTPaLHIO, KoTopas Gbi-
Ja OrpaHHueHa MepeBOAOM
HECKOJABbKHX  NPELIOKEeHHR
C PpYCCKOro Ha AaHIIKA-
ckuft. He nmMeeTcs BO3MOX-
HOCTH B HacCrosllee BpPEMA
nepeBofa KHHCH KaxK mnpo-
H3BeleHHA HCKYCCTBA.

B Massachusetts B

This was based on an ex-
Eensive experiment done

myself and Dr.R. H. Ri-
chens, of Cambridge Uni-
versity, in which we wor-
ked out a method of trans-
lating small sections of
selected text in foreign
languages. We gave an
account of this at a con-
ference in Massachusetts
in 1952, after which the
International Business Ma-
chines Company, in con-
{l}nction with Georgetown
niversity, applied our
methods to give a popu-
lar demonstration which
was limited to translating
a few sentences form Rus-
sian into English. There
is no possibility at pre-
sent of translating a book
as a work of art.

Fig.9
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Equations involving mo-
re than one independent
variable and the partial
derivatives of the depen-
dent variables with respect
to the independent variab-
les are called partial di-
fferential equations.

Suppose that both equa-
tions actually contain all
the possible partial deri-
vatives of second order.

It is necessary to find
values between which the
function f(x) is zero.

There are various nu-
merical methods for this
purpose.

Fig.10

YpaBueHus, cogepxaluue
6oslee 4yeM OJHY He3aBH-
CHMYIO TMCPEMEHHYI0 H ua-
CTHbI€ MPOH3BOAHLIE 3aBH-
CHMBIX MNepeMeHHbiX OTHO-
CHTEJIbHO HEe3aBHCHMbIX Me-
PeMEHHBIX Ha3bIBalOTCA AHY-
¢pepeHUHANLHRIMH  ypaBHe-
HHSMH B YacTHHIX MPOH3-
BOIHBIX.

HonyctuM, yto 06a ypas-
HeHHs JAeACTBHTENbHO CO-
JepXXaT BCE€ BO3MOXHHIE
YacTHble MPOH3BOAHbIE BTO-
poro nopsaka.

HeobxoauMo HalTH 3Ha-
YeHHs, MeXIYy KOTOPhIMH
¢yHkuua f(x) ectb Hyb.

HMMeloTcss  pasHble 4HC-
JieHHble MeTOAB AJS 3TOH
ueJIH.
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THIS IS TRUE CERTAINLY OF THE VAST CATEGORY " OF PROBLEMS

ASSOCIATED WITH FORCE AND MOTION ,

C

—
—

3T0 BEPHO KOHEYHO AnNA OBWWPHOM KATEFOPMU 3AAAY CBASATHIX

CHNOA KM ABMREHHEM,
Fig.11
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S0 THAT WHETHER WE WANT TQ_._KNOW THE FUTURE PATH OF

JUPITER IN THE HEAVENS OR THE PATH OF AN ELECTRON IN AN

g

4

ELECTRON HICROSCOPE WE RESORT TO DIFFERENTIAL EQUATIONS,

XOMEM NnM  MH 3HATb BYAYUMA nNYTb KNUTEPA B

—_—

TAK NTO

HEBECAX MAW NYTb 3NEKTPOHA B 3JNEKTPOHHOM MUKPOCKONE MW NPUBEFAEM
AVOGEPEHUMANBHBIM  YPABHEHMAM,

Fig.12
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HEMELKWA A3HK

5(6,11)

6(0,0)

7(38,19)
11(12,13)
12(38,20)
13(14,15)
14(6,18)
15(16,17)
16(17,17)
17(6,38)
18(6,38)

19(6,21)

20(0,0)

CYIEC TBUTEJILHOE
llpoBepUThL MNpenmecTBYLmEee CJOBO HA HeONpeXeJeH-
HH apTUKJAL.
BHpasoTaTh NPM3HAK ' €AMHCTBEHHOE uncao",

[lpoPepUTbL NAHHDE CYMECTBUTEJbHOE HA IpPU3HAK
"mecTouMmeHnunoe" .

[lpoBEPUTHL HA HAJUUME YMUCJIMTENbLHOI'O Nepen HOaH-
HHM CYMECTBMTEJbHHM.

[lpoBepuTh HalimeHHOe YMCJMTEeJbHOE Ha 2ZWeli, drei,
vier, beide.

[lpoBepuUTh HA HAJMUME Nepen NAaHHHM CJOBOM OIlpe-
LeJIEHHOO apTUKJIA.

IlpoBepnTb Haitmenuwit aptukab Ha das, des, dem.
[IpOBEpPUTHL Npelmec TBYbmee CYymecTBMTEJbHOE Ha
npuM3Haky ''MecTouMMeHHoe" UM ckIoHAeTCH, KaK IpU-

JaraTeJpHoe.

JanbHellmas npoBepka OLWHAKOBO pacNpoCTpaHAeTCH
Ha ofa cymecTBMATEJIbHHE: ZaHHOEe WU HallmewHoe.

MiporepuThb Ha okoHuauue (e)m wuam (e)s v
naHHoro (Mau HalmeHHOro) CymecTBXTENbHOIO.

[IpOBEpMTH HAlle CYMECTBMTEJbHOE HAa OKOHYAHME €
u HaltnenHmit apTukab za der.

[I[pOBepUThH HA HaJMuyMe Nepei AAHHNM CYHNEeCTBU —
TEJbHHM OHHOI'O M3 CJOB: ein, am, im, bein, vom,
aufs, durchs, firs.

BupaGoTaTb Npu3HAK ''MHOXecTBEHHOe uucJo'.

Fig. 13

‘ |
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KATABCKUY A3blK YUCAUTENDLHOE
,25) [l[poBepETH JAHHOE UUCIHATEJbHOe Ha HaNH-
224,25 qﬁe ugpen HUM qaopuaara/g
vcA MNOPANKOBHM YKCJAUTENbHHM , KO-
24(0,0) gggg:oﬁ:agnanpypgﬁca no cxeMme "npuar"arenb-
Hoe".
25(26,33) MlpoBepHTh NAHHOE UHCANTENbHOE HA Hajuune

gocje Hero cyppukcoB 6RKMHUYHOCTHK:

k), ke F g % R

5 (E) SR K 5 TP D,

oI B ,4;,@@,&,;2@%,%,‘&,
' )

2(27,29) nponegumb nﬁuuoe yucaurenbHoe H& —
(omuu) .
) posepaTh MpefuAymee CA0BO HA yKasaTelb-
27(28,30 HDE. MOCTORME HAle: \,g,gi B P
@ onpejleAuTenbROE MECTOUMEeHeHue $} .
28(0,0) QucaurenbHoe — (onEH) ue nepeao.nu'rca?
29(0,0) lepeBOfHTCA KOAWUECTBEHHHUM GHUCAUTENbHUM,

KOTOpOe aHanusupyeTcd MO CXeMe "cywmecT-
BETeNbHOE .

oBepHUTb [Mpenpmynee cJoso Ha I‘IpldTﬂJ(&TCJlb-
30(28’31) ll:llge MgCTOHMeRKG .

noAre, Ry, RIFep, A, o éy,

Witley 3w g P9 ner geiriér I

SN Kren ieded, B K69 o8 of w
AT6, ¥

', ' L K e
ey v iflen Y, vey T

A
31(28,32) [IposepuTb npensayuee cliopo H2 [1PU3HAK “:
' npusnarateibHoe.

Fig. 14
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AMTOHCKMA AWK

11(12,13)

12(24,24)

13(14,15)

14( 25,25)

15(16,17)

16(24,24)

17¢18,19)

18(25,25)

19(20,21)

20(24,24)

21(22,23)

22(25,295)

23(24,24)

rdArod
[lpoBepuTh HaHHHA rjaroysl Ha HaNUUUe OROHUAHUK
WM'AD KM AL WK HhAb WK
AD MK LAKH WH NHADH  nan

VHAHh WU 3 (M

BepadoTaTh NPH3HAKH CTP&NaTe]bHOro 3anora
¥ W3bABUTEIBHOrO HAKJOHEHHA M MepefTH X
onpefel=i{N0 BPeMEHH N0 cCXeMe.

npgaepurb HaHNWAA Paarol Ha HajnuuMe OKOHYa-
HH

A (~) nau RA(-) win AR (-) I
N A (-) U A (-) WIn ~4HA (-) Kad
VHA () Wr 3 (<) .
BupadoTraTh nNpuaHaku CTpanaTejbHOr'o aaxora
M NPOM3BECTH JAa/ibHEAWYI OPOBEPKY.
lpoBepnTL JaHHWR raaroll Ha Halnuue OROHUaHHA
. J ) we Wb wiy @&k wImZ
BcraBuTh raaroa KJ4Yb, BupadoTaTh (PUSHAKH
ﬂeonsenenenuon dopmb - JAIA Hawmero riarola H
nNepeRTH X OfNpeneNeHWD BpPeMeHH OO CXeNe.
[lpoBepuTh ANXHHHR raarol Hea Haanuue OKOHUYAHKHA
Q) win Y (<) uaM R B (<) nan Z (-).
Berasurs raarox MOYb, BwpacoTaTh NpUsHaKi

uu%vmmusa INA Hamero rjarosa K OpousBecTH
NallbHe Ry MPOBEPKY.

lpoBepuTh faHHHR rjaarold Ha Hamuuue OKOHUAHHI

@h wmdEH .

BeraBuTh raaroa AATb, BupaCoTaTh NPUBHBKH
KHPUHUTMBA LIS Hawero riarofia u nepeiTH
K onpeleNleHo BPEMEHH [0 CXeMe.

[lpoBepuTh JeHHHR rjaroi Ha Hajlquue OKOHYaHNMK
@(-) wiy éﬁ ‘—) .

Betasurh raaron JATb, BupagoTaThb MNpHBHAKH
uHpuHUTUBE A Halero riarora H npoMaBecTH
nalbHe Auyp MPOBEPKY.

BupagoraTh NpusHakd AeficTeuresbHOTO sajora
U3DABNTENbHOTO HARJOHEHUd M OepeATH K onpe-
fiele HUO BPEMEHM 0O CXeMe.

Fig. 15
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CW T TAIN WORKS L4 THE SPHERE OF COMPUTING TECHANIQUL

One of the principal works carried out by the Institute iz the hign
ST -~ . (e 4) or whic . and my collaborators have already re-
portod at o aumber of conferences.

[ wish to recall certain basic parameters of the machine.

The BLSM is a digital electronic machine for the solution of labo-
rious: problems in physics, mechanics, astronomy, eacCineering, otc. In

designing the machine emphasis wa, _k@d'g@ convemem,c of prodgramming

and simplicity of operation.
A bmyry number SYRieL

L _W}%ww selected raley -

tion.” are made, as a rule, wﬁh-normahzed numbers. The manti-va ot

the number is represented by’ BZ"bmary po&1t1one, Lhen there iz one po-
ition for the sign of the number, 5 positionz for the characteristic of
the number and one position for the sign of tne characteristic.

The machine has a three-address system. The coue of gach addrecs
consists of 11 bits, the operation part == of 5 bits, and the sixth opere-
tion position is for result normalization interlocking. Thus, provision na:u
been made in the machine for 31 instructions.

The standard cycle of the machine includes selection of two number:
from the memory, carrying the predetermined operation with these nux

ber., sending the result to the memory and selection of a new instruvcton
from the memory. This cycle takes 77 microsecs.

Addition and subtraction are carried out in 77 to 182 microzecs, iepin’
inq on the necessity of equalizing characteristics or normalizing reculc,

Multiplication takes 270 microsecs, and divicion 288 microrsecr.
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When solving complex problems on the machine, the average operation

cpeed iv from 7,000 to g, 000 three-address operations per second includ-

ing reference to the maqnetic drum and the magnetic tapes,

All operation  are carried out by a single universal parallel action

arithmetical unit.

Special cathode-ray tube. are employed for the memory. The capacity

of tie memory i 1023 numbers:.

In or.der to extend the sphere of solvable problems to include such as
require large storage capacities, the machine is provided with a magnet-
ic Jdruni and a magnetic tape storage devices.

The magnetic .irum has a capacity of 5120 numbers.

e magetic tape storage consists of 4 series action maqunetophones.
One tape can hold an order of 30,000 numbers, making a total of about

190,000 number: for the 4 magnetopnones.

Fig.1 General View of the BESM.

The numbers and instructions are put into the machine from a punched
tape in the form of a series code. The reading rate is 20 numbers per S€-
cond.

The results of the calculations are withdrawn from the machine by re-
cording on magnetic tape and then printed on a motion picture film inde-

-4 -
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rendently, on a cpecial nhotoprinting device. The printing levice work: at
4 rate of 100 number:s per cecond.

io-ide. the above photoprinting unit there is an electromechanical print-
ing unit, controlle:! directly by the machine. The printing rate i 1.5 nun-
oere per second, Thie printing unit is used when the material to be with-=
irawn 1. :mall in volume compared to the calculations, and to print con=
trol value: for checking the progress of the calculations.

The general view of the machine is chown on Fiq. 1. The Blosil hac
been in operation since 1957.

The machine operates ¢4 hours per day, part of the time being spent
on checking. 'The useful operating time of the machine iz 72 per cent, the
time spent on checking is 20 per cent, and error lov.ieu total eight per
cent.,

suring the time of the operation the machine ha. .olvei many laborious
and comple« mathematical problems in various field: of ccience and tuchs
nelogy; as well as certain logical prchlems, for in.tince experimenty in
tran=lation of scientific texts from English into Ru..ian.

The In:-titute conducts further work in elaborating the principles of de-
cianing electronic computers and creating more perfect unite. I chall Posll
on .ome of these works.

A iynamic trigyger circuit with an accumulating capacitor hac been wores
ed out for the temporary storage of codes in separate units of the machine
(‘uugested by Master of Science P. P. Golovistikov). The circuit of the dy-

namic trigger and the diagram of operation are chown on Fige.? and 8,

"

Wwhen the trigger state corresponds to code O, there o4 big neya-
cr

tive voltage on the grid of the valve which iz backo ! up by the blar wvol-
taqe (=Y. ) coupled with the grid by the resictance .. i'ne valve 1 ore-
liably clo.et und the synchronicing puloes () wpplo s o catno e

o
i

not e throudh the valve. The bia. value (- Goyg) @l t the oo amnlis

{6 are celecten co that when the cathode volta e woreaner at oo drens
ooof the Iyl oo, the arid voltage with relaton to toe cuthowe wonl:

ot urga o the cut-off voltage of the valve. when tho triyer Loin th
fate there woild beono paloes on the outprat G D e ra formore
Aien correctont to cowe T

|
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Abecs o rositive paloe Tooarpliod to the input YUIU the capacitance "o
o e oo the MY dode to =10ve The winding of the transformer
aoeh agves the YU opalce L coupde owith the bace voltage =Vewm =o that
Va
, U Bon.
P ——
Ry “

D, -Uem
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Fig. . 1) The scheme of the triode dynamic trigger; 2) output.

there would be no charging of the capacitance through diode D"I" when the
trigger i- in a state corresponding to code "O". Therefore the Y"I" pulse
bedin: the voltage equalling =,y -The surpassing of the Y"I" signal over
ant above -10v will entail only a short time increase in voltage on the ca-
""" cince the excessive voltage is discharged through the D"C"
“ote whizh L coupled through the winding of the trancformer which creates

vacitunce

(0]
|

I i !
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the v"O" sinqgal with the reference voltage, -10v. Thus, after the passage
of the v"I" pulee the voltage on the valve grid will be =10v. The capa=

sitance "C'" maintaining this voltage will be gradually discharging through
. recictance. The time constant is taken sufficiently great so that in the

a
ru yr !
‘ 4,0"
Uem , ' - R
0
-106
Ve
Yem

#ig. 3. The diagram of the dynamic trigger operation.

time between the two synchronising pulses, the capacitor discharge was in-
crmificant. When the grid voltage is in the order of ~10v the decrease in
the cathote voltage, at the expense of the cynchronising impulses (I'lY,
orens the valve and the cynchronising impulses pacs through it and the
citput trancformer CI‘P). Pulses arriving to the external circuit appear on
the outer winting of the transformer. KFrom the other winding of the tranc-

'

forner, pocitive pulies are applied to the valve qrid thrcough the recist-

ane oand the diode . Thece pulses maintain the charge of the capacit-
aive. he winding o coupled to the reference voltage -¢um, vo that when
the triquer state corresponds to coie " there would be no charging of

i {i ' i 1
i
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the capacitance through the Do diode. The surpassing of the voltage on

the grid over and above -10v is taken off by the D"O" diode just as at
the operation of the Y"I" signal. Thanks to the sub-charging of the ca-
pacitor, the given trigger state may be maintained indefinitely.

To switch the trigger into a state corresponding to "O" code, a nega-
tive pulse is supplied to the Y"O" input. This pulse discharges the "C"
capacitance through the D"O" diode to a voltage equalling Vem.The sur=
plus capacitor discharge below the =-Vem voltage is taken up by a subcharge
through the D"I" and D"2" diodes which are coupled with the reference
voltage oy by corresponding windings of the transformers.

Besides this circuit, we have worked out a series of its modifications.

The dynamic trigger circuits with a storage capacitor have a number
of important advantages compared with the trigger circuits with potential
couplings. . The most important ones are the following.

The circuits are very simple and operate on a coarse amplifier prin-
ciple. They have a sufficiently high input resistance and a very low output
resistance, which helps to bring them into agreement with simple logical
circuits on the diodes.

The circuits operate on one valve only and do not present particularly
great demands for the spread of its parameters and also for the spread
of the values of the parameter's details.

Since the circuit operates in a voltage pulse condition with a great
duty-ratio it is not difficult to obtain, with a small supply power expendi=-
ture, output signals with great front slopes and consequently a greater
spéed of circuits on small power, economic receiving-amplifying valves.

Compared with the known circuits of delay line dynamic triggers, or
the elements of the type that were employed in the IBM=701 machine, the
circuits worked out by us are favourably distinguished by the fact that
they permit to perform a number of operations non-synchronically with
synchronising pulses. In the main this is determined by the fact that the
voltage on the dynamic trigger accumulating capacity may be employed to
control the pulse-potential gate. Thanks to this the high speed of the dy-
namic triggers is determined not by the synchronising pulse frequency,
but by the duration signals setting the "O" and the "I,
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Fiq.4 gives an example of a simplified adder circuit with employment
of dynamic triggers. The withdrawal of the code is performed simulta=-
neously with the cynchronising pulses (rv). When the trigger is in an "o
code state there would be no signal on its output and the non=-coincidence
gate (1) will be open while the coincidence gate (3) will be closed. ‘The co-
de signal will arrive to the Y"I" input and will set the trigger into the "I"
code position. If the trigger was in the "I" code position, its outgoing sig=
nal would close the non-coincidence gate (1) and open the coincidence ga-=
te (3). The code signal will come to the Y"O" input and will set the trig=
ger into the "O" code position, Besides the signal will be applied through
the delay line (3) to the ripple-throu‘gh carry unit.

The impulse will pass via the above unit through the impulse-potentici
gates (4) which are controlled by the trigger accumulating capacitor voltage.
When the trigger is in a state of "I code the through carry pulse passes
through the gate (4), is applied to the next position and establishes the
overrun position into a state of "O" code. If the trigger is in a state of "O"
code then the ripple-through carry pulse will not pass through the gate
(4), the signal will be absent on its output, the non-coincidence gate 2
will be open and the ripple-through carry pulse will be applied to the
Y"I" input of the trigger establishing it into the state of code "I".

To increase the speed of modern computers the multiplication time is
of great importance. Our Institute has worked out a number of methods
reducing the multiplication time. I shall dwell on one of them (suggested
by senior engineer, V.S. Burtsev). According to this method the adder is
cupplied not by all the positions of the multiplicand at once on every

a1iling tact, but in succession beginning with the first one.

The difference in the time of supplying two neighbouring positions equals
the delay time in the ripple=through carry gate of one position. At the same
time the partial product shift on the adder beginc without waiting for the
reception of the result of adding of all positions, immediately upon the for-
mation of the result in the second position of the adder. Gimilarly to
the adding, this chift is performed in turn:, one position after another be-

ginning with the rmalle.t.

L] 1]

| i
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Fig. 4. 1) Simplified circuit of the adder; 2) code.

Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0



o+

——l ]

-l I, pe

Approved For Release 2007/09/24 : CIA-RDP83-004

18R007500070001-0

Under such a regime of adding it proved to be possible to avoid two
operationc of the adder trigger per one adding tact. The time of one ada-
ing tact in this case is determined: 1. By the transfer time from the first

position to the second = 1?, and 2. By the operational “time of the second
position of the adder =T,. Using a single tact circuit shift and one opera-=
tion of:the basic element per one shift will give us the multiplication time
s being equal to T

a ing eq toult = (_NQ #T )N TR T T
In the usual multiplication circuit, the multiplication time will be

= + OT N + 2T N,

In these formulas: tmu“’ o TS). W

N is the number of binary positions;
T the adder's trigger operation timé;
T, the ripple=through carry maximum time.

Fig.5 shows the circuit of an arithmetic unit performing step-by-step
adding with a single trigger operation.

Here the principle of operation is as follows: supplying the code to the
adder of every position 1is conducted by individual control lines 1,2,...30,
which are tappings of the delay line, its length being ‘n. The second opera=
tion of the base element is avoided by closing itz input by mean:z of an
"pulse=-no palse circuit in case of coincidence- of the code and carry pulses.

Fig. 6 chows a circuit guaranteeing a conseqdent shift of positions with
a single operation of the trigger.

The circuit emplbys the same sequence shift principle as in adding.

“he djouble operation of the trigger is non-existent thanks to the elimina=
tion of the "C" chain during the chift and the introduction of a paraghace
carry chain,

Combininyg thir inethod with others worked out by the Inctitute, the
multiolication e 1Ay be cubstantially reduced without any noticeable
increace oL Lhe inotruonenid.

The In:-titute foilowed a new line in worsing out a memory made up of
farreile core~ with a rectanqular hyc-teresic 1oop. Instead of a usual matrix

stern, e have worred out a syctem which we ctyle as "Z type" (suggested

“rof. L. L Uuternmacher). In thiz oy ted the winpere-windings of the read

o
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Fig. 5. 1) 5th position; 2) 4th pdsitibn; 3) carry; 4) carry from the third
position.

Sens vy, I

(&)(s 8 A

o / 17) 1; > y
T T -
f : ]
&0 Y.0"
Y1 Y1
2960 0gc0 Jedemepe s
‘ 3o ‘ cdA
Fig.8. 1) Shift. A3°7%
- 12 - .

LN i A

I

Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0




I JSU o W | e et |

hccsehattacssrtsmmtsote e

Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0
4

off are applied simultaneously to all the positions of one number selected
at a given moment. Apparently, in such units it is necessary to provide

an individual gate for every number. These qates are executed in the form
o1 coordinate transformers.

Let us analyse the circuit of number selection of the 16-number Z-ty-
pe memory shown on Fig.7. Here the registers PA, and PAy and accor-
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Fig.7. 1) Digit line.

dingly the D, and Dy decoders are employed for the transforming ?f :ie
binary code address into current pulses along the selected wires, in .e
direction of X and Y. A common winding passes through all t:he'coordl-
nate transformers. The direct current flowing through this winding createjs
the magnetizing ampere-windings, aw.,, and thereby deterr‘nines the operatior
point A. Thus every coordinate transformer is a gate which operates at a

-windings. When the address code is
coincidence of the.aw, and awy ampere-windings

- 13 -
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applied, the Uy ani @, lecoders excite one wire each and on their in-
tercection i a ;ingle‘:elected gate which forms the current pulse for
the memory cores of the given number in its output winding.

Those coordinate transformers which are influenced only by the aw, or
wy ampere-windings (we shall style them half-selected) will supply to
their digit lines the disturbance current caused by the deflection of the
hysteresis loopshape from that of rectangular.

o eliminate the disturbance currents from the half-selected transfor-
mers we use a disturbance compensation.method worked out by professor
L. I Guttenmacher, which employs an additional compensation trans-
former. Fig.8 shows a circuit of a coordinate transformer helping to

A

PT KT PT KT
o We o)
X< B
v < e aiB | !
cn <P s -
Wy . wy "E"
et H“J
forx. ' | )
o B L
Ubsix. =(aB¢-aB2) . 3 S, 74 -

/4 51"452/((/:1 B«/
rig. 8. Output.

understand the idea of this method. Two cores, working and compensat=-
ing, have four windings each. The windings Wy and Wo of each core are
coupled uniformly and serve for selection of the coordinate transformer.
The windings of wq are coupled in a counterphase and the permanent bias
current flows through them determining the working points of both co=
res. The output windings are also coupled into the counterphase. If
affecting the coordinate transformer of the ampere-windings, only on one

- 14 -
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coordinate on the output winding of the half-selected transformer there
appears a signal equal to' the signal difference of the working and the
compensation cores. Now} if we select the winding data and the working
points of both cores in an appropriate way, the difference of signals on

the output of the half-selected coordinate transformer may be made very
small and the disturbance would be practically eliminated.

Every coordinate transformer serves a line of memory cores (Fig.9).
It is known that the resistance offered by the core to the current which
flows through its windings, changes depending on the remagnetizing or not
of the core.

. B 8
o 0 0 0 0 0 / /
REAERAAR.A
Y 2 @ &=
;7 1 7 ! ’ H
AR RLEA
T B dHAdHAH =
—To 7
1z Iz
o |
_

)

Fig. 9.

Therefore, the problem of stabilising the current which comes from
the coordinate transformer into the digit line arises in the units of the Z
type.

This problem was solved by two cores for every position - a work-
ing core and a stabilising one. During the read-off in any position one
core is remagnetizing in a major cycle, while the other core, in a minor
cycle maintaining the load stability.

The scheme of one memory line and the diagram of its operation are
shown on Fig.10. Every palr of cores besides the winding z has another
two absolutely indentical windings. One of these windings serves for writ-
ing the codes into the given position, while the other is used as a readout.
Both windings are common for all the memory cores in the given position.

- 15 =
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The coordinate transformer supplies to its line two half waves of the
Tzl and I,‘,J2 currents. (Up to now we have been considering only the first
half wave). The L 21 current has a big amplitude and performs the switch-
ing of one of the cores of the pair, i.e. the readout. The 122 current is
of a different polarity than the IZl and is used for writing together with
the current flowing through the write winding.

In order to perform the writing of the "I" code, a positive current
pulse is applied on the write winding simultaneously with the I 29 current,
For writing the "O" code it is necessary to supply a negative polarity
pulse current through the write winding. Let us consider the diagram
shown on Fig.10. It presents the sequence of the writing and readout
currents.

After the IZl pulse current at a moment tl the first core will be in a
state of "O" while the second, in the state of "I". At a time moment t2,
together with the IZ2 current both cores are affected by the writing code
"I" current (on Fig.10 it is etched).

Its polarity is such that its absolute value will add up with the IZ2

~urrent in the first core and will perform the writing of the "I" code in
the first core. In the second core the writing current "I" will be sub-
tracted from the I22 current and the summed ampere-windings will be
unable tc change the state of the second core. I it is considered that dur=-
ing the switching from the "O" state into the "I" state every core induces
a positive polarity EMF then during the writing "I" the first core will
give a big positive pulse and the second, a small negative pulse. The sum
of the EMF's of both cores will ensure a big positive pulse on the output
winding. During the next reading at a time moment ts there will be a
switching of the first core frcm the "I" state into the "O" state, while the
second core will not change its "I" state. At this time the first core will
give out a big negative signal while the second core will give out a small
sitive signal. As a result there will appear a big negative pulse on the
output. During the writing of the "O" code during a time moment ty the
pulse current of the "O" writing will have a negative polarity and will be
cubtracted from the IZ2 current of the first core. The summed ampere-
-windings in this process will be unable to change the magnetic state of

- 16 -
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the first core while their summed ampere windings of the second core will
transfer it into the "O" state. Apparently a big negative pulse will appear
then at the output winding. Finally, in the readout of the "C" code the
first core will not change its state, while the second will take the state

of "I". At this moment there will appear a big positive pulse on the output.
Regarding the pulse table on Fig. 10, we see one of the most peculiar
features of the given system, namely: the reading signals of the "I" code
differ from the reading signals of the "O" code not by the amplitude, as
is the case of matrix systems but by the sign.

As distinct from the matrix systems where the reliatility of the readout
Uy umin

— in the given system the problem

is determined by the ratio TAX

IIO"
of readout is solved in a very simple manner. To bring this about it is

sufficient to render the output chains sensitive to the pulses of only one
polarity. It is easy to notice that the second core, besides the stabilisa-
tion load, performs in this case the disturbance compensation in reading
out "O" which appears in the matrix circuits of the memory units with the
utilisation of one core only.

The worked out system favourably differs frora the usual matrix cir-
cuits by smaller requirements for the characteristics of the ferrite cores
and their identity, and it does not require great stabilisation of the readout
signals. The reliability of the operation improves greatly thanks to the
absence of disturbances during the reading, a great selection speed and a
greater amplitude of the output signal.

The memory of such a type for 1023 numbers is manufactured by the
Institute and is adjusted as such. At present its adjustment is being made
in operation jointly with the BESM, as a high speed operational memory.

The photoprinter employed in the BESM for the withdrawing of the
obtained results at a rate of 200 numbers per second, has proved to be
a reliable and highly efficlent unit. Many millions of figures have been
printed by it. However, the development of the film and the printing on
paper delay the obtaining of the results which creates certain hindrances in
the operation. Therefore the Institute is developing an electromechanical
printing machine with a high operational speed.

- 17 -
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¥ia, 19, The electromechanical printing machine.
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Vi 11 cnows the meéechanical ~cheme of thic machine. The motor M
with a peet of 10 revolutiono per -econi rotatec the printing drum B on
the circumference of which there are digits from O to 15 for every po-
~ition. On the same axic there ic mounted a cup-shape commutator K with
holes correcponding to the digitc from 0 to 15 in the binary system.

iscfore the drum, the supplying mechanicm pullc up the paper and the
carbon of the :ame size in a cstart=ctop method. The lamp 1 lighto the
gqermanium photo-diodes Fi at a moment when the holec in the commuta=
tor and the corresponding lines of digits on the printing drum come to
the keyu. I'he photo~diodes send the impulses of the code of the digits
and the synchronising impulses to the electron circuit. The hlgh speed
~olenoid: C, which are controlled by the electronic circuit put’in motion
the keys which hit through the carbon on the paper and print the corres=-
ponding digits. Jasinen,

One third part of the printing drum is not occupied by digits. While
the unoccupied by digits part of the dfum B passes, the paper and
the carbon are supplied one qte'p forward by the controlled machanism.

In the time of one turn all the dlgltS of one number are printed (the paper
is motionless) and one step is made by the paper and the carbon (there

is no printing this time). At present a sample of such a machine (Fig. 12)
is being checked in joint operation with the BESM. Fig.13 shows a sample
of number printing on this machine at a rete of 20 lines per second.
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Fig.13. A sample of printing done by the machiﬁe.

Besidec the works presented in this report, the Institute conducte a
number of other researches and experiments directed towards a further

development of the computating technique and its application.
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Dokaan 1

(Te3nchnl)
ANEKCAHOAPHIAW T. M — nuxenep

3JIEKTPOCTATHYECKOE 3ATTOMHHAIOLIEE
YCTPORCTBO BbIYHCAHTENDHOMA MAIWIHHbI M-2

1. O6wue npuHuMnb paGoTui 3anOoMHHAIOWEro yCTpoRCTBa.
rupopMaLHs B VIEKTPOCTATHYECKOM 3aNOMHHAIOLIEM yCTpOHCTBE
- coxpaHsiercda B BHAS HEKOTOpOro pacrpefeeHus CTATHUECKHX
JMIEKTPHYECKHX 3apAJ0B HA 3KpaHe OCIHLIOrpagHUuecKon TPYOKH
‘ tuna 13 JIO-37. .

*  Hymo COOTBETCTBYeT 3aNHChb C (OKYCHPOBAHHHIM JIYUOM, €llH-
& '’ HHue — 3anuch B BHAC uepTOuKH. YreHue ocyluecTBseTca uep-
" Toukofi, CHrHajJH C 9KpaHa CHHMalOTCd C TIOMOILGIO  TOHKOA

© MeTANNHYECKOR CEeTKH.

. 9. Baok-cxeMa. 3arnoMHHaollee yCTPOACTBO Napanienbioro
. runa, «oObem» — 512 34-x pa3pAAHbIX JBOHUHHIX yHces.
‘ PexuM paGoTHl 3aMOMHHAIOLIErO ycTpofictea 3ajaercd npo-
. FpaMMHBLIM J8TUHKOM MalMHbI yepes GUIOK CENEKTOPHEIX HMMyJb-
. OB, KOTOPHA B COOTBETCTBHH C MOCTYNAIOIWMUMH ~ KOMaH1aMH
* ynpasaser paGoToft Gnoka pa3pepTok W QopMHpyeT Te WIH HHHE
cTpoGHpYIolHe HMIYJbCh, nocTynaiotiide Ha KianaHu 6aoKa pe-
reHepaLHH.

3. Or6op Tpybox. [ias otGopa TPYGOK CKOHCTpYHpoBaH cne-
UMAJBRbA CTEHI, B KOTOPOM TPYOKH B OCHOBHOM nposepAIOTe
- pa MAKCHMAJbHO JOMYyCTHMOE UHCIO NOBTOPHBIX obpauteHnii.
. TpyGku, Ronyckaloulue KOJHUecCTBO obpalienuft Gonee 800, cun-
T2l0TCH TOAHBIMH. MAaKCHMAABHO BOBMOXHOE WUHCIO TNOBTOPHBIX
obpalnesuil B mamnie — 170. Cpox crymbu Tpybok He Mewee
onsoro rona. TpsunHa BhHix0Aad TpyOKn H3 CTpOR: Neperopaiue
HHTH Hakana, npoGofi; B ABYX CAyuasx — YBEJAHYEHHE MOMEX.
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Dokaan 2
(Te3ucul)

OAIEBCKHI Jl. H — KanRuIaT TeXHHYECKHX HayK

IKCNAYATALHA MAJIOA 3NEKTPOHHOH
CYETHOW MAWIHHDbI AH YCCP

1. Manas 3/eKTPOHHAs CueTHas MallWHa (M3CM), noctpo-
eHnas B r. Kiepe noj pyKOBOACTBOM aKaleMHKa C. A ﬂeﬁel'lgua
B 1951 ©, HaXOIHMTCA B HKCHAVATAUHH C 1952 r. K 1/XII-1955 r.

i neo ! MalinHa HCnoJb-
Mauriia npopaborana Goace i1 THIC. tacoB.
JOBANACH JLTH PELICHHST HCKOTOPBIX NPAKTHUECKHX 3alad, a TaK-
Me Juis OOyueHHs 3KCTYdTauMOHHOrO TNepcoHala M Nporpam-
MHCTOB.

2. [la Maludne pewasHChb B OCHOBHOM  3aJauH, CBSi3aHHbIE
¢ MHTCIPHPOBAHHCM JIHHEAHBIX H -HEJHHEMHBIX nmp(pepguuua.nb-
HLIX  VPABHCHHEA, onpefe/eHHe rpaHHU oﬁ.ﬂat;m YCTOHYHBOCTH
AHHAMHUCCKHX CHCTEM, ONHCHLIBAEMbIX YPABHEHHSMH 10 JECATOro
nops;ika 1o merony Payca, I'ypeuua, Hefimapka u ap.

3. OcHOBUBIE TeXHHYeCKHe AaHHble MAlIHHB CJelylollue:

a) cKopoeTh paboTel — 50 onepauni B CeKyHAY,

6) KoamiecTro pa3psgoB — 20 [ABOHYHBIX, 3anaTas ¢ukcu-

yoBaHa liepej] CTapuiuM pa3paaoMm;

IlmMﬁTh UngpaTHBHSRI akTHBHAg — 31 uucao v 40 KOMaHK;

naccHsinas — 31 uncno U 63 KOMaHaHl,

r) namath, BHelHsA — okono 2000 konos Ha MarHHTHOM
Oapabane;

1) uscao gamn — 7200 (mocae 3aMeHbl JIaMMOBLIX AHOLOB

repMaiiesiMi GyaeT yMeHblieHo o 3 000);

BHIBOJL PE3VJLTATOB ©O CKOPOCTbIO OLHO YHCIO B CEKYHAY

¢ NOMONIbIO LHGPONeuaTalled YCTaHOBKH.

1 Ha Mawsue Bejercs pPeryJfApHbId yyeT YCJIOBHH paGoThl
PAAHOIAMI, IPHYHH BHIXOLA HX H3 CTPOSi. YCTaHOBJIEHO, YTO CPOK

R

cavakGu paanosamn thna 6H8C, 6HIC, 6X6C nexut B mpede-
aax 8000 9000 yacos.

5B Mamne npuMened  fOCAe0BaTebHbI  HaKaa  pajHo-
aamu (rpyninami no 6 - 10 1T.); NPOH3BOAHAHCH HCCIeJOBaAHHA
palbOTHl 1AMl B TGKOM DEXHME.

- ol e L .
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Hoxnan 3

(Te3HcH)
KAPHEB M. A — unxenep

APHOMETHYECKHA Y3EJ BbIYHCJAHTEJIbHOR
MAWIHHBI M-2

1. O6was XxapaKkTepHCTHKa apHpMeTHuecKoro yana. Apud-
MeTHYeCKHA y3en M-2 napaanenbHOro THNa BHIMOAHEeH Ha 4 cTa-
THYECKHX TDHUITEPHbIX perucTpax. KoaduecTBO ABOMUHBIX pa3ps-
Ros — 34, paGouas uacrorta — 80 xzy. YcTpoicTBO Ipeana3Ha-
YEHO JJIA PaGoThl KaK C YHCIAMH C (HKCHPOBAHHOM 3anwTof,
TaK H C UHCAAMH C NuaBalolleil 3ansToil.

2. dnementni cxeMul. [IpHMeHeHH TPHITEPH HA ABOAHBLIX TPHO-
nax 6H8C, c BHewHHM cMelleHHeM H C 3aNyCKOM M0 CeTKaM,
Yyepe3 KYMPOKCHbie BbIIPAMHUTENN.

Bce JoruueckHe cxemnl («H», «WJIH», «HECOoBNaJeHHe») ocy-
IeCTBJIEHHl HA [HOAAX, B KAauyecTBe KOTOPHIX HKCNOAbIOBAHM
KynpoKcHble Bhinpamutenn KBMI1-2-7.

_OxoHuaTesbHOe  (OPMHpPOBAaHHE HMNYJLCOB OCYLICCTAIRETCH
KianaHaMH (BEHTHAAMHM) Ha ABoHbIX TpHoaax 6118C. Baaro-
AapA_TOMY, YTO TPHOAH B KJalaHe COeIHHEHb NO(J1e10BaTebHO,
XapaKTEPUCTHKH KJaNMaHa MOYTH HAEHTHYHB XapaKTEePHCTHKAM
NEHTOJHOTO KJIaNaHa, MPH 3TOM pa3bpoc Xan:KTePHCTHK TPHOA-
OOJIbLIC, YeM  AAf
NEHTOAHBIX.

Hnst H3MeHEHHs MOJSAPHOCTH MMNYJABCOB HCHOABLIOBAHB HM-
nyJabCHBle TpaHcpopMaTopn 1 : 1.

Bcero B AY 3artpaunsaercn 12 namn Ha ! paspsia, npuuewm
Bce' aaMnb — tuna 6HS8C.

3. Bunonnenue onepaumit map uncaamu. CiokeHHe ¢ QHK-
CHPOBAHHOH 3aMATOH BLINONHAETCA B MBa wWara: o6pa3oBaHuC
€lHHHLl ABOHYHOIO MePeHOCa, Bbi1aya CYMMbl; NepBblii Liar MOXer
GbITb OTZE/IeH OT BTOPOIO, YTO YA0GI'0 NPH BHINOHEHHH JeJeHHS
H CPaBHEHHA YHCel.

BuiyHTanHe NPOH3BOAHTCA KaK CJOKEHHE YMEHbILAEMOIo
JOMO/IHEHWEM  OT BHIUHTAEMOrO 10 l; YyMHOXeHHe — KaK psl
CJIOXKEHHA H CIBHIOB; JeJeHHe — KaK PA/]l BHIUHTAHHH H CIBHTOR

Tlpu cirokeHHH H BBIYHTAHHM C NAaBalOUlEH 3aMATON NpeiBa-
PHTENbHO MPOH3BOJIMTCA BbIPABHHBAHHE TNOPAIKOB, YMHOXCHHEC
H JleleHHe C NJiaBalolleil 3anfiTON COCTOAT H3 CJAOMCHHH (BLIYH-
TaHHsA) MOPAAKOB H YMHOXeHHS (lenenus) MawrHce. Bee one-
PauHh C NIaBalOILER 3aNATON 3aKaHYHBAKOTCA HOPMAJIH3AlHel
pesyawraTta.
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4. Hexotopuie cpeacuns o6 IKCAAYATAUNN. Ocuosuuu:’;ar(;n:l-(
AOM TpodH 1aKTHKH SBASETCA NPOH3BOACTBO CABHIOB :amz c
KOHTPONbHHX 3ajay NpH yMeHblICHHH HanpAKEHHA naKana ¢
6.3 40 4.7 6, HAMEHEHHH HanpAXeHu: Ha KaTojax Kiaa Hop o
122 8 no 137 6 K H3MEHEHHH HANpAXeHHs CMellleHHsl TPH g e

TMpodunakTHyeckas  MpoBepka naMn  MPOH3BOAHTCH  d Em-
yaxane 1500 uacos. Jlamnn CTaBaTCd npeaBapHTEIbHO Tpe

POBAHHBIE.

. . . J N e e |r' TR I

Hoxnax 4
(Te3ncu)
MEJBHHKOB B. A. — unxenep

HEKOTOPBIE BONPQCbI TEXHHYECKOR
3KCIMJYATALLHH B3CM AH CCCP

VCTOAUHBOCTD H HAaAEXKHOCTb PaloThl SJEKTPOHHBIX CUETHBIX
MALIHH KayeCTBEHHO XAPAKTEPH3YIOT paboTy BHYRCHHTENbHHX
MallHH, a C/eJOBATeJbHO, OCHOBHOM 3afavefi TeXHHUECKOA 3KC-
IUTyaTalUH SBJASETCA ONpelesieHHe TAKHX NMPHEMOB H CPeACTB,
KOTOpHe MOrIH 6bi oGecriednTh GecnepeGofinyio paloTy. MallHHb
Ha NepHOAR cuera. .

BoaMoXHOCTL NosydeHHs GecnepeGofinofi paGoThl  MaUWHHK
JOCTHraercs nyTeM NPOBEJEHHA CNEUHANbHOR MPOpHAKTHYECKOR
MOATOTOBKH.

CoueraHde METOAOB NPOPHIAKTHYECKONO KOHTPOIA € Bbinoa-
HeHHEM TeCTOBbiX NpoOrpaMM ofecreyYHBAET BLIABJIEHHE 3JeMeH-
TOB, HMEIOUWHX MAJyl0 HaJeXHOCTb, YTO NO3BGJAET 3HAYHTEALHO
NOBHCHTb YCTOHYHBOCT: H HAREXHOCTL PaGoTH MAIUHKH.

CoGpaHHbifl CTATHCTHYECKH MaTEPHAN HA OCHOBE IKCILIYATULHA
MawHEn B Teuenwe 1952—1955 . nossoaser aarb onpene-
NeHHHe PEKOMEHNAlHH, HeoOXORMMbe LA NPOEKTHPOBAHHA H
IKCITYaTAUHH YHHBEPCANbHHIX OLICTPOACACTBYIOLIHX  SMEKTPOH-
HbIX CYETHHIX MAaLIHH.

e

Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0



1 N

Approved For Release 2007/09/24 : Cl

Hoxaan 5
(Te3uchl)
M MJIHH A. H. — umxenep

onbiT TEXHHUYECKOH 3KCMJAYATALLHH
MALUWHDbI «CTPEJIA-1» U EE MOHEPHM3AuHﬂ

1. TexHHueCcKHE XAPAKTEPHCTHKH W KOHCTPYKUHS  MAILHHBI
«Ctpena-1» — Tpexaapectas yHuBepcanbHas MaliHHa  napai-
Jieapioro ieicTsarst € nJaBaioilieit 3anaToi.

Jlanason HIMCHEHHS uncen ot 10719 10 10+'9, 3HauauBx
uHdpp AcBATL.

(CKOpOCTH pa()oTbl——SOOO onepaunii B CEKYHLY.

13 coctas MaliHibl BXOAST 3aMOMHHaloUHE ycTpoicTBa Ha
JACKTPOHHONYUEBBIX TpyOKaXx, MarHWTHbIX JIeHTax H KyNpOKC-
HLx JIMOZLAX,  apH(PMCTHUCCKOE ycTpoicTBO  H MexaHHBueCcKHe
yeTpoicTsa BBOAA W BLIBOJIA HHQOPMAUHH.

OTacanHbIe y3abl MAaUIHHbL BhINOJHEHDI B BHﬂE_?-X—g-TH JlaM-
nosbix Aueek. bonee yaoOHBIM 1A 3KCMAYaTalunK ObLIo 6bl HC-
IOJHCHHE yil.’lOB MalllHlibl B BHAE OIIHOJ\BMHOBNX fAyeeK.

CXeMbl MalllHHbI H3JAHIIHE l’pOMOS}lKH H BBHYTaHbI.

2. MofepHH3AUNA. MoaepHHu3auusa npoeoaunaach ¢ 1eJiblo
HOBLIICHHH HALECKHOCTH H ckopocts paboThl MAaLIHHbL.

11 MeHCHHAM TIOBEPTAHCH B OCHOBHOM CXeMH LEHTPaNbHOTO
VHPABICHHN, apM(XJM("\“M\lQCKOI‘O ycrpoﬁcrsa H ynpaa.neuun 3a-
HOMBHAKOHHM yCTPORCTBOM HA MATHWTHOM JIEHTE. B

PexHMbl npodHAAKTHUECKONO KOHTPOJfi, BBEJEHHbIC Ha BCeX
KRB MalHbL, T03BOARIOT rapaHTMpoBaTh B Teuenue HelesH
JIPABHIBRYIO paboTy CXeMm. Hckntouenne cocTaBaseT ofepaTHs-
Joe anoMHHatonee yCTPORCTBO.

Bunomentnie  padoThl [03BONKJAN TMOBBICHTD ppemMsi HCrnpas-
Hoit paGoTel Matkie ¢ 10—11 uacop B CYTKH B aupape—¢es-
page 1955 © a0 1920 wacos B anpape—¢espane 1956 r.
' HOBLICHTE CKOPOCTDL paboTHi ¢ 2000 no 3000 onepauuit B Cce-
RV

4 PeXMM IKCMNYATaUKWW M nokazatenn paGoTH MAHHB.
[posepka MAHIMILL 1B PUKHMAX npO(I)HJlaKTH‘lCCKOFO KOHTpOAA
MPOIABOARTER - O/ pai B Heaemio B TeucHHe 16—24 4acoB.
KonTpoas Npasibioct paboThi onepaTHBHOTO 3aMOMHHAIOLIETO
veTpoieTsa e BOHTCS CRELHEBHO.

(‘p;munrcm.m,lii ananni paboThl MalLHHL 3a snsapb—oen-
paan 1955 1w 1a siupapb— despanb 1956 r. no3poJser oue-
PHTDL  HACKOIBKO VBCIHUHAACH NACKHOCTE PAGOTH MALIHHBL
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4. Bupoaw. Marunna «Crpena-l» HMeeT KOMNAKTHYIO X0
poly MPOAYMAHHYIO CHCTEMY KOMaHna , YAo6Hy A5 NpOrpaM-
MHPOBAHHS. _Boamoxmom BbIMOJIHEHHA apHPMETHUECKHX H J0-
FHYECKHX JEHCTBHH C MOMOLUBIO 1pYNIOBhX onepaunit B 6enb-
LIHHCTBE CAy4aeB COKpAllaeT BPEMA pelieHHs 3anauu. )

VauHbIMH TPHHUKNHAALHBIME PELICHHAMH  ABASETCH BKJI0-
yeHHe B COCTaB MalUHHbl 3aNOMHHAIOLIHX YCTPOHCTB HA JAMOAAX
AAR XpaHEHHA KOHCTAaHT H CTaHIapTHBIX NOANPOTrPaMM, HCIOJIb-
3052}13&1»1(: A7 BBOJAA H BbiBOAA MeppokapT H T. 1. '

Me
peweuu?rfu:c TeM Heb3si CYHTaTb YAAYHbIMH KOHCTPYKTHBHLIMM
a) MCnoJab30BaHHE LUHPOKO# MAarHHTHOH JIeHTHI,
6) ortcyTcTBHE JIOCTATOUHO  OBICTPOAERCTBYIOLLETO oydep-
HOTO 3alOMHHAIOLLEr0 YCTPOIACTBA;
B) MOCTPOeHHE Y3/10B MALIHHbI Ha O-TH JaMMoBbiX fuefikax,
r) BhilieceHde OGOJIbLIONO KOAHUECTBa paanofieranel na MOH:
TaXHYI0 CTOPOHY KOHCTDYKIHA.
IMpu waanexaueit TeXHHUYECKONl SKCIyaTauuH KOIpGHuHeHT

_ MONE3HOTO AeACTBHSA MawmHbl paBen 65—70%.
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Joxaan 6
(Te3ucl)

HECJYXOBCKHH K C. — nukenep

H

CPABHEHHE NMAPAJNJEJbHbBIX

NOCAELOBATENABHBIX YHHBEPCAJIbelX“

BbIUMCJHUTENbHbIX MAWUWH C YYETOM
BE3 YYETA NOPSKOB

PaccMaTpHBaloOTCA  OCHOBHHIC CcXeMHble
yuetoM M Ge3 ydera NOPALKOB.

Cpauuusamcn MaliHHbH C yu
C TOUKH 3pCHHS Konuuemzmawea

serca Bpems, 3

pau(s::pznmmnnax 2 yyeToM H Ge3 yuera NOPAAKOB.

M, uakodel, MalWHHb yKa3aHHbIX
C TOYKH 3PEHHA CKOPOCTH HX paboThHl.

OT/IMYHA MAllIHH C

erom u 6e3 yuera MOPAIAKOB
‘3a/leliCTBOBAHHON annapaTypbi.
eMOe Ha BHINOJIHEHHe one-

THNOB CpaBHHBalOTCﬂ

Hownan 7
(Te3ncnt)

NOTPEBHHCKHUHN C. B.— nuxenep

YCTPORCTBO AJi NPEOBPA30OBAHHA KOA0B
H3 OLHOR CHCTEMbI CYHCJIEHHSt B APYIYIO

1. INpeo6pasosanne KonoB B ABoHuHHX BBM ocywectaarercs
06HIYHO C NoMouiblo nporpaMM. MMelorcs coobuieHHst o pa3pa-
GoTKe NporpaMMHHIX YCTPOACTB A/l YCKOpPeHHs NpeoOpas’oBanHii.

2. TlporpaMma npsiMoro npeoOpa3oBaHHs CBORUTCA K Bbi-
uHCJeHHI0 Mo cxeMe [opHepa MoNHHOMA, H306paXKAIOLIErO YHCLIO
B JAECATHYHOH CHCTEMe ‘CUHC/IEHHs, M TpebyeT NPOH3BOACTBA
40 + 60 onepauni. OGpaTHoe npeoGpa3oBatie BHINOJHSAETCA N0
H3BECTHOMY anropudMy H TpeSyer NpOH3BOACTBA NPHMEPHO Ta-
}OIQ . XKe UHCAa onepauHi.

3. TlpennaraemMhii MeTOA NOACYETA TNOJHHOMA HCNO.Ab3yel
Ha6op - ABOHYHLIX - 3HAYeHHH CTeneHefl AECATH, PacNONONXKeHHbIX
onpeje/eHHHM 06pa3oM, YTO NO3BOJAET CBECTH Npeobpa3oBaHHe
K OHHOA oOnepauHH, 3KBHUBANEHTHOA YMHOXeHHI0. (i I)-oe
3HayeHHe nosikHOMa N MoxerT OhiTb NOJMYYEHO H3 i-ro nyTenm
C/IBHra paHee NOJNIYYEHHOH CYMMB H TNpPHOABJIEHHS JBOHYHOIO
/KOlla CTeNeHH JeCATH, eCTH (i + 1)-ufi ko3dpdHUHEHT ABOHY-
(HOrO pa3nioXeHus UHGP NEPEBONHMOrO YHC/IA DABEH eXHHHLE.

! Adanoruysas MeTOAWKAa Npeanaraercs i Aas o6paTHoro npe-
"06pa3oBaHus.

4. Tlpn HCNOAbL30BaHHH MHOXHKTeNbHOro Yycrpoficrea BBM
'KONHYECTBO AONOJHHTENbHON annapaTyphl Ans npsMoro npeoG-
pasoBaHus — 56 NHOJOE HAa OAHH JECATHYHHA pa3psl BBO-
JAHMOro uHCHa;, I 06paTHOrO — ABa YCTPOACTBA COBNAleHHs
Ha OHH NeCATHUHHWA pa3psan.

5. Bpems npeo6pa3oBaHHi DPaBHO BpPEMEHH OJHOrO YMHO-
xenus. [lpamoe npeoGpasoBaHHe OOLIYHO MOXET ObiTh COBMe-
1eHO NO BPeMEeHH C BBOJAOM HCXOAHbIX [JAHHBIX B MallHHY.

6. YcrpofictBo npsmMoro W o6paTHoro npeo6pa3oBalHs, pa-
GoTawlilee NO ONHCAHHOA METORHKE, 3KCIIYaTHPYeTCs B CXeMme
crneuxann3npoBaiHol Mawuuu. CraTHuecKoe ycTpoficTBo ofpat-
HOro mpeoGpa3oBaHHA BKJIlOueHo B cxemy MICM Al YCCP.

12
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Jloxaan 8
(Te3ncH)

pPAMEEB b. M. - awnenep

YHHUBEPCAJIbHAS ABTOMATHYECKAS LHOPOBAS
BbIUHCJHUTEJNbHAS MAILHHA THIA <YPAJl»

1. Beenenne. OGnactb npHMEHEHHS, peinaeMble 3aiauH, oc-
HopHbie Tpe6OBaHHA K KOHCTPYKLIHH MaILRHBL.

2. OcHoBHBE NapaMeTpbl MaLIHHB. DKCNNYaTALUHOHHO-TEXHH-
uecKHe NOKa3aTedH.

BpeMmst peuleHust HCKOTOpBIX 3ajay.

3. Cuctema koMmani. OcoOeHHOCTH CHCTeMbl KOMaHIl.

4. Kpatkoe Onucauue mawksbl. CocTaB MallHHbL. QcHoBHbI®
napameTphi  H OCOGEHHOCTH CXEM H KOHCTPYKUHH OTAEJbHBIX
yCTPQACTB.

5. KOHCTPYKUHR MawWHHBL. Oco6CHHOCTH  KOHCTPYKIIHH
eAbHBIX YCTPORCTB M Y3J108, 3 TaKMe MallHHb B LEJOM.
[JICKTHOCTb.

6. 3axaouenne. CpasHenue MALUHKEDI «Ypan» C H3BECTHLIMH
CepHAHLMH MalWHHAMH 3TOTO KJjacca.

ot-
Kom-
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Nlokaar, 9
(TC3HCH)

ILEPBAKOB O. K. — nHxXenep

NPUHUKNHANBHBIE BONPOCDI JJEKTPONHTAHHNA
* pBUOPOBHLIX IJEKTPOHHbBIX MAUIHAH

Tpebosauus K YCTPOHCTBAM  3CKTPONUTAHI, ARIICH Bk
MbIM H AKTYanbiibiM BOTPOCOM HIpH MPOCKTHPOBAHKH HOIKCILTY
TauMH UHPPOBBHIX  BHUMCTHTEJAbHEIX  Matui, - 3d HOKTHOMCTHEM
KPATKHX YNOMHHAHHH, B JAnTEpaType He OCBEHLAIHCh.

Ananu3upyrrcs OCOGEHHOCTH  AEKTPONHTAHUA 3 TCKTPOUHLIX

UHPOBBIX BLIYHCIHTEIbHBIX MalUKH NepeMeHHbIM M [IOCTORHHLM
. HampsiXKCHHEM.
-y PaccmaTpusaioTcs MPHHUHKO b

NOCTPOEHHS 3aUIHTH, HHIHKa-
IIHH H CHIHAJIH3aUHH.

O606ieH ONMbIT 3KCMAYATAaUHH 3EKTPOIHTANHA BACM AH
CCCP, Ha oCHOBE KOTOPOTO JalTCR HEKOTOpbIE peKOMeHAa 1K
AAf CO3NAHHs MPOCTHIX, HANEKHBIX B pa6oTe W HMECIOWMX J0ATHA
CPOK CTyKObl, CHCTEM 3.1EKTPONHTAHHA 5JeKTPOHHBIX LHPPOBBIX
BHIMHCJIHTEJAbHBX MALIKHH.
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Jlokaax 1v
(Te3ucH)

AJEKCEEB B. fl. — unxenep

TEXHHYECKHE XAPAKTEPUCTHKH
JUHAMHYECKHX TPUITEPOB -

JAbHas cxema JHBAaMBUECKOro

> ACCME TCA NPHHILHIHA
. PaccmaTtpuBactc p MKOCTBIO H €¢ TIpeHMy-

a Hi /1 3aNOMHHAIOILEH
TpHrrepa Ha T])H(),le (‘ 3an D
n‘n-r'rnu nepest CXeMoit  00bIMHOro Tpirrepa C TOTeHUHAL
CustdsiMiL Koro
[ TpunoasTest TeX)HUeCKHe  XapPaKTePHCTHKH A:H::;:eﬁcﬂ3n
1pHrTepa ¢ JanoMBHAOWER eMKOCTbI0 Ha llBOHH];)M pa e OHaT
uacToTnas, AMIVIHTYRHAR). acCMaTpHBAIOTC

(Harpyiounas, iy
TPEGOBAHIN, mpeabaABasieMble K :gﬁ:‘;:ﬂl;lapﬁﬂﬂ?{;?‘l;ﬁbuoﬁ cxemis

3. PaccMmaTpuBaloTcs ABa Ba

LIHAMBICCKOTO TPHITEpa Ha nextole € 3aNOMHHAIONICH eMKOCTBIO
: M.
¢ VIpasJcHHeM 1O ABYM ceTKa )

1‘ 1TpHBOAATCA  TeXHHUECKHE XapaKTepPHCTHKH nug)alziﬁec&p:{
TpHIFCpOB C 3aTIOMHHAIOUIEH eMKOCTbIO Ha nexroae s e
rpy3ounas, 4acToTHas, aMnanTyAHas). PaccMaTpHBAio
GoBAHMA, NDCALABAAEMbie K HCTOUHHKAM MHTAHUA.
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Hoxnan 11
(Tesncn)

BAPIIHUX B. B. — KaH1uaaT TeXHHYECKHX HayK

BH3 YHIO. H. — nuxenep

KOBEJIEB B. B.— unxenep

MATHHTHOE ONEPATHBHOE 3ANOMHWHAIOWEE
YCTPOACTBO C JAEINHPPATOPAMH HA
JIEHTOYHBIX MATHHTHbIX CEPAEYHHKAX

1. NpumeHeHne GepPHTOBLIX CEPAEYHHKOB A/ 33MOMHHAIONLHX
YCTPOACTB  UHDPOBHX GHCTPOAEHCTBYIOIMX MAUIHH  SIBIRETCH
BECbMa TNEPCHEKTHBHBIM. ~

2., OnuuM U3 CnOCOG60B MOBLILUEHHS HANEKHOCTH PaGOThL 3a-
MOMHHAIOLIEr0 YCTPOHCTBA SABJISETCA NOBHIUEHHE OTHOWIGHHSE TO-
KOB, BO3JEACTBYIOUIMX Ha M3GpaHHb ¥ HewabpaHHbe cepjeu-
HHKH. TIpHMeHeHHe NHHAMHYECKOTo CMElIeHHS MNO3BOJZET MOAY-
YHTb ITO OTHOUIEHHE PaBHHIM 3: 1 1IPOCTHIMH CpeacTBaMH M 6e3
HaJIOXKEeHHs TIOMEXH Ha CYMTHBAEMbIi CHTHAJ. L

3. OrpasxuuenHe YWC/a CEPAEYHHKOB 3aMOMHHAIOLIETO YCTPOii-
CTBa, C. KOTOPLIMH CBfi3aHa CYHTHBalolas OGMOTKa, Hapaay c
NpHMEHEHHEM CXeM 1 OGbEeLHHEHHS! STHX OOMOTOK CYLLECTBEHHO

YBEJHUYHBAET OTHOLUEHHE CHrHaja K noMexe.

4. TIpuMeHeHHe MAarHUTHLIX AeWH(PaTOPOB Ha CepAECYHHKAX M3
JIEHTOYHBIX MaTepHa/IoB, B CXeMe 3aNOMHHAIOUIEro yCTpPoicTpa,
yJayuuaerT HafeXHoOCTb paGoTH YCTPOACTBA 3a CYET BLICOKON TeM-
[tePaTypPHOR CTaGHABHOCTH XaPAKTEPUCTHK JIEHTOYHBLIX MATHHTHBIX
MaTtepHasoB.

1 . N el b |
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Dloxnan 12
(TeancHl)

roJoBUCTH KOB I Tl — nnxenep
CXEMblI, NOCTPOEHHBIE HA M HAMHUYECKHX
TPUITEPAX

1. CucTtibie i ynpapasiotuue cxeMbl GHICTPOAEACTBYIOUIHX 3je-
KTPOHHbIX Maumi B 3aBHCHMOCTH OT xapakrepa cefseft, cyue-
CTBYIOLIHX MEXAY JIOFHUECKHMH 31EMEHTaMH, MOXHO Pa3buTh HA
TpH THOA:

_ cxeMpl € MOTEHUHANbHBIMH CBA3SIMH  MEXAY 3JIeMEHTaMH;

. CXCMbl C HMIYJbCHBIMH CBRA3AIMH MEXAY 3JleMEHTaMH;

. ¢XCMbl CO CMeUIaHbIMK CBA3AMA MEXKIY 3/IeMEHTaMH.

9 (CxeMbl € HMOYJbCHBIME CBA3AMH MEXAY 3JleMeHTams 1o
CpaBieHitio ¢ ApYTHMH cxeMaMH 061a4al0T PAAOM npenMyiecTB:

© erKOCTbIO COrJ1aCcOBAHHA BBIXOJHOrO COTPOTHBJEHHA 3arno-

Minaoleil AuefkH ¢ BX
NOTHUYECKHX CXEM;

- BBICOKOIT CKOPOCTHIO paGoTsl NpH MajioM KoauuecTse 3Je-
KTpoHHbIX namn # Apyrux aeraJei;
Goapileft HajleRHocTbio, T. K. cxeMmbi paboraiot Mo npus-
iy rpyforo yeuauTens,
Goabhicit 3KOHOMHYHOCTBIOS
MOHBITHMIE TaGapHTaMH CXeM
wioTes B 06Jerdeniblx pexH
Bt MAJI0Ta6APHTHBIMH) .
Ho MoK HOCTBIO Gonee Nerkoit 3amenbl
i CACMAX ¢ [epMaHHEeBBIMH TPHOLAMH;
npocroroil, PHEKOCTBIO ¥ yHHBEPCANBHOCTBIO cXxeM.

2 Paspaboranibie cxeMbi JMHAMHUYCCKHX Tpurrepos € 3ano-
CMKOCTBIO NO3BOJIRIH YCTPaAHUTD OCHOBHOJ HeJ0CTaToK
cxeM, @ MCHHO — HEOBXOAMMOCTD  TO4-
HOTO COLTACORANINS IO BpeMeii BXOAHBIX CHTHAJ0B.

4 CaeMbl C IHHAMHYECKHMH Tpurrepamy, ¢ 3anoMuHaouiedt
EMKOCTHIO, MOTYT 6bl1b LIHPOKO Henob3oBatibl B yuuaepcanbublx
MapnaN \li\p&\.’l.'lk‘:lbllOl‘O nCﬁCTBHﬁ.

(netaan B cxemax HCHOJb-
Max M [03TOMY MOTYT 6biTh

3IeKTPOHHbLIX Jamn

siaoue it
CVHLCC LBOBABIINX patiee

B TR Sy TP TR B

OARbIM conpmua.neuuem ANOAHBIX *

I
(R JBoxnan 13

(Tesncn)

JAOBPOCMDBICJOB B. H. — unxenep

BbICTPOJEACTBYIOUIEE MEYATAIOWE
E
YCTPOHACTBO [Jif BbIYHCJIHTEJIbHbIX MALUWH

. B coBpeMeHHHX BHYHCHHTEN

muen CKOPOCTH BBIXOJHBIX ycrpo;g::: MaulAnax TpeGyIOTea Gote-
T ot 1 WonorouKaM i, JAD KOTOpHY Mo HYXIOMY
) ’ ynap KOTOPbIX MO HYXHOMY
.)s::TKyHl;oneca onpeaeasiercss cpaGaThiBanueM 3J|elp(Tp0Mal‘m)n a, MO)-
B eXKHO paboTaTh NMPH JOCTATOYHO GOJBLIHX CKOPUCTAX.
e Muaacmﬂmee spemn B HHUHcuermaw'e H3roToBieH H pa6o-
KeT TaKoro meuaTalouiero ycrpoiictea. Cornacio npeasa-

pUTe/AbHBIM J1a60pPaTOPHHIM  HCMBITAHHAM, MaKer oGecrne4ynBa
ckapocTb nevath 40 10—15 CTPOK B CeKyHAy. “
pagﬁozr?gecneqeuuﬁ ngmux CKOpOCTeit MeyaTH NPOBOAMTCS
| BTOPOTO BapHAITA 1CYATAlOUero YCTPOIlCTBa C Henpe-
PHBHO BpAIL@IOWHMCS | 1ATHIONHM KOJECOM, B KOTOPOM H p,
ueuﬁxuueuamxa CBSI3H 0J0TOYKA C 3.nempo;4amuromp e
o ‘E)o:;ssonme.nbuocrs NeyaTalollero yCTpoicTBa Onpelensercs
€CTBOM CTPOK, KOTOpble MOTYT ObTb HaneuaTaHbl B CCKYHIYy.

{n
i PH 3TOM JO/KHB GbiTh COGMOAEHB YCAOBHS OTCYTCTBHS CMa-

ibl::“"ﬁ 3HaKOB, a p§36poc 3HAKOB MO BEPTHKANH He J0JXeH
‘ T];mocxonmb 3a7aHHON BeJHuHHBl (06biuno +0,15 + +0.3 Mm)
nony:::faﬁ"iﬂ (():}l((}c))p)c:(cﬂr;ﬁneqa‘ralomero ycTpoicTBa orpaﬁquuaercﬁ
i c g

aonye y KOPOCTBIO BpAlLCHIIA NeYaTaloWero Ko-
Tjangnn(;w;l'ane 6y2y1' COOGILEHb Pe3yabTaThi 1a6OPATOPHBIX HCMIbI-
neqa'r‘z’nome?‘l;m;crggyr aHBl PEKOMEHAAUHK N0 NPOEKTHPOBANHIO
neya HiCTBa C HenpepuiBHO
e cim, pep BpaUIAIOIHMCR  Neya-

n

—

—
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(Te3ucn)
MMAPEB A H.— nuxenep !
gEP’i}lEHBEPF B. K. — nuxenep
JIAH QA EP E. Il. — nnxeHnep
CEHATOPOB 0. K. — nixenep
CTBO ABTOMATHYECKOH
WOMETHYECKOE YCTPOR
A:I:I‘IMC.‘IMTE.fleOM MAWIWHbBI NAPAJIJIEJIBHOTIO

HHUEBbBIX
NREACTBHA HA TEPMA
TOYEYHO-KOHTAKTHBIX NPUBOPAX

4 apu@MeTHUECKOro YCTPOACTBA (AY)

PKTHPOBAHH )
L o uun paboThl 3JEMEHTOB CXEM. Tpu

BhIGpaH AHHAMHYCCKHA NPHH
BOAATCA NPEHMYILECTBA 3TOTO NMPHH
BbLIX TPHOLAX. N

2. PaccMaTpHBAIOTCR OTA
aTcs cxeMbl AY: AMHaMHYeCKuil TPHITep, KackKa

/CH/NTE b, BEHTHAbHbIE CXEMH. )
yCM3 OnucnipaeTcs o61an 6J0K-cxeMa apHbMeTHUECKOro ycrpo#t

cTBa H TNPHBOAATCA Pe3yabTaThl 3IKCMepHMEHTANbHOR npo?epxu
maketa AY. 4

22

T ' L . LY NS T

guna B cxeMax Ha repmMaHue-

1bHbie 3J7IeMEeHTH!, H3 KOTOPhIX CTpO-
)i CHHXpOHHSﬁu}H&r

LY ST RS IR
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Hoxaax 15
. (Te3ucn)
3HUMHH B. A - xauauaaT TexiuyecKHX Hayk

HALE)XHOCTb JIAMNI B 3JIEKTPOHHOR
BbIYHCJIHTEABHOA MALIHHE

1. Jlamnul B 3fleMeNTax 31eKTPOHHHX BLIYHCAHTEJNBHBIX MaLLKH
HCMOJIL3YIOTCH B KayecTBe OLICTPOAEACTBYIOILEro KJioua.
*2. YTouHeHHe CPeAHHX NapaMeTPoB JaMm 06Jeryuno paGoty
N0 NPOEKTHPOBAHHIO H 3KCMAYATallHH 3/EKTPOHHOA annapatypu
H CO31aJ10 MPeANOCH.AXH AJs YBEJNHYEHHH HaJeXHOCTH pPaboTHl
Jamm.
.. 3. B Teuenue cpoka cayxOH JaMnbl cpeliHee 3HAaYeHHE AHOA-
HOrO TOKa cHHXaercsi. BHauane Tok yOmBaeT OTHOCHTENbHO Ohi-
/ CTPO, a 3aTeM HAYMHAET ACHMMTOTHYECKH CTPEMHTBCH K BEJHUMHE
, nopsnika 0,6 oT HoMHHaJbHOrO 3HaueHHs. TIpH 3TOM HMeioT Mecro
? KOJIeGaHHA BEJMYHHB aHONHONO TOKa B mpenenax okono 0,15 or
* HOMHHa/bHOrO 3HayeHHn. [lostoMy cxeMbl 3sekTponHOl aBTOMa-
‘. THKH 11eJ1ecO00Pa3HO KOHCTPYHPOBATh, HCXOAS H3 3HAYEHHS AHOA-
! HOro TOKa, paBHoro 0,5 OT HOMMHAJABLHOrO 3HaYeHHS.
? 4. .OcHoBHble AedexTh 1aMn OGHApPYXKHBAIOTCH B TeYeHHe mep-

‘

74 'BbIX yacoB paGotnl. JIeAcTBHe CAy4YaHHBIX NPHYHH BHIXOAA JaMn

"} K3 CTPOA, B Cayu@e NMpeje]bHO IOMYCTHMOTO PeXHMa SKCMayaTa-
UUH, 3aKaHYHBAETCS AOCTATOYHO ObICTPO. 3aTeM BBIXOA JaMi
H3: CTPOA HAYHHAET NPHOGPETaTh CHCTEMAaTHueCKHA XapaxTep.

- -JlosTOMy TexHHYECKH M 3KOHOMHYECKH UeJecoo6pasHo CTaGHIH3H-

;.POBaTh NapameTpbl JIaMN MyTeM COOTBETCTBYIOIIHX HCMBITAHHM
‘Tiepef YCTaHOBKOH HX Ha 3KCINyaTauHio. :

5. CeMeiicTBa CTaTHYECKHX MMNYJbCHBIX XapPAKTEPHCTHK .Jamn
-NO3BOMIAIOT BbHIOPATh PaGoOuMil PeXKHM JaMI, COYETAIOUIHH MAKCH-
MaJbHYI0 OTAaYy ¢ HaHGOJbILell J0JIOBEYHOCTbIO PAGOTHI.

6. [Npumensempie B BACM snextpounbie namns tunon 6)K4,
6119, 6I13C u 6H8C wumetor cpeaunii cpok cayxOb nopsika
15000 wacos. JloaroseyHocTs JaMil Ma.lo 3aBHCHT OT pexuHMa
HCNOJIb30BAHHSA 3JEKTPOHHOrO TOKA, a OMNpelessieTcsi KPHTCPHEM,
NPHHATLIM 418 QHKCHPOBAHHA HENPHTOIHOCTH NaMIibi.

23
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Jioxsar t;ﬁ &! by Joxnan 17
(re3ucHt i i (Te3ncnl)
3P MU H B A — KaHIWIAT TexHWYECKHX HaYK 3YBPHJIHH H. Il — unxenep
: . HbIX BbICTPOAERCTBYIOULEE ®OTOMEYATAIOLLEE
EMbI HA UMNYyJabC
P:l:g:(‘;:‘l\(\;irgl’:; H IIOJW“POBORHHKOBHX - YCTPOACTBO (®IY)
T
JMOMIAX 1. BucTponeficTByloulHe BHXOAHBE YCTPOACTBA MOBHILAIOT
i, €w W €HET MOFyT ObTb OCY- ;t;ul:.])ll;g NPOH3BOAHTENBHOCTh PAaGOTHl  3JEKTPOHHBIX uHpoOBHIX
. a cXxembl ) < HH- .
L ﬂ.o”mc‘me [yJAbCHBIX TPa“C‘bopMaToPax u nonynpoRo” eT 2. ®GIIY npeanasHayeno ANR OGHCTPOAEHCTBYIOULER LHPpPOBO
ecTBACHBl HA HME)’ umnyﬂbc‘“‘"’" TpancpopMaTop obnana p it poa ylouted unbpp
CaH

KOBbBIX AHOAAX. ONTYPa, TO MOLIHOCTb, saTpaynBae- 3aNHCH € MAarHHTHOR JieHTH Ha (OTONMCHKY pe3yabTatoB Bbl-

cpoficTBaMH Koae6are.1bHoro K o e Mpeako yMeHbIaeTC. . YMCJIEHHH, NONYYeHHHIX Ha BACM. CxopocTb 3anucu Ha ¢oto-
Mas Ha nojucpxane cpopMbi_ HMIT) meaLlX MOjOB THNA Ary niénky pasHa 200 DECATHUHBIX YHCeN B CEKyHAy. IMpu Heo6xonu-
9. HanexuocTb TOYeUHBIX repmii cOGpaHHBIX Ha MMAYJBCHBIX  MOCTH CKOPOCTb 3aMHCH MOMXET GbiTb 3HAYHTEJbHO MOBHILEHA.
npw padote B 3NeKTPHYECKHX “i‘;?m'm‘ ~®I1Y moxer paGoTaTh COBMECTHO C BACM 6e3 npomexyTouHoit
rpzmcdmpMaTopax. 0CTaTO4HO wx CBOMCTB HMYJAbCHBIX TpaHc- 3aMMCH HAa MarHUTHYIO JIEHTYy HaH GapaGaH.

3. Wccaeposanie pe3oHancH eDDHTOBHIX CePACUHHKEX, Nno3B0- 3. 3anmuch Ha QOTOMJNEHKY MNPOM3BOAHTCA C MOMOULbIO Cne-
q»npmumpmh BbLIOAHEHHBIX H3 ¢3:£oH0MCPH°CTeﬁ' KOTOpbie MO~ UHaJIbHBIX aproHo-pTYTHBIX JlaMm. Haobpaxenne umbp (Ha namnsl
iAo BUABHTD DAL QuRUECKRX POCTPOGHHA JIOTHUECKHX cxem. [P HaeTH uM(pOBLe TpadapeThi) NpOEKTHPYeTCs Ha HOTONIEHKY
ryT GbITh HeloNb30BaNbL B npaKmKﬁecKnx oxeM WA BMOYJBCHBIX WHAHBHLY AIbHHMH o6beKkTHBaMH. TIPHBOAHTCH ONTHKO-MeXatiHye-

4. Hayuenne nosejietus JNOTH Hoax NO3BOIRN0 wenonb3o- CKdsl cxema yCTPOACTBA M MOKA3bIBAIOTCA 0CcO6EHHOCTH KOHCTPYK-
rp:\uC(}mpMﬂT()pz\x W repManHeBbX it UHH

pola AAs Traulenus E
XO[HOrO pexuMa I A 4. MaruutHaa JieHTa CUHTHIBAETCA Ha CMEUHaIbHOM MAarHHTO-

one. TpeoGpasoBanne Koaa 4ucen H3i [ BOHYHO-ECATHYHOI  CH-
CTeMbl B JECATHUHYIO W yNpaBieHHe JaMnaMy OCyulecTBAACTCs
NPH TOMOIIH 3AeKTPOHHOrO 6J10Ka.

5. DKCOOHHPOBAHHAR NMEHKA NPOSBJAETCs, QUKCHPYETCR, Npo-
I~ mpiBaeTcs W cylmTes Ha Mamune 60T1-1 co ckopocTsio 180 m/uac.

paTh OGpaTHBIL TOK nepe

i g enus. N
pomex B cxemax cosnal o o TpaHCOPMATOP
5. DuepreTHUCCKHE cooTHOMIeHHA B AHON P ‘

Ha apyra ¢

HBIX CXEeMaX TaxKoBbl, 4TO 3JICMEHTH paGmalor apyr py .
ko3 hHIMEHTOM nepesayn OKoJO EIIHHHellbI{I .
6. Coanatibl CXembl «H» W «Her», H p
aGo1h npHMeHcHi {CTOYHWKOB NHTAHHA.

Gyloume ANA cBoeH

. v C ortonnenkH uUMdpoBbEe PE3yJbTaTH Pa3MHONKAWTCA MPH NO-

P . eymmatopa Ha MOAHO-TpAaHCHOPMATOPHEIY o uudp pesy p p
7. Wceaenosanue ¢y cO3NAHHS BbHICOKOIKOHOMHUUYHBIX MOIM CMEUMaNbHOrO ABTOMATKYECKOro MPOEKUHOHHOro annapara
saeMenTax fOKasaso BO3MOXHOCTD 4 na pynonHy©o oToCymary ¢ yBenHueHHeM B 3,6 pasza co CKopo-
cxXeM BHHCAWTENBHOR TeXHHKH. i «rpio 600 m/uac. dorobymara o6paGaThiBaetcs (mposBaeiie. K-

cauus) Ha "aMmKax.

6. 3Haus: 2JbHOE MOBLILICHHE CKOPOCTH BBHIXOAHBIX yCTpORCeTD
MOXET GHTb AOCTHFHYTO C TIOMOLLLIO HCMOJIb3OBAHHA HEMEXAHN-
YeCKHX CMocofioB 3alucH.

. - P T SRR CICE 1T RUBNRY® [ R I . Y
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Joxnan 18
(TesucHl)

KOBEJEB B. B. — nHXxeHep

PABOTbI MATHHTHBIX

yCTOR4YHBOCTb
PETHCTPOB CABY rA

JABYXTAKTHbIX

1. Boupocsl yCTOHUHBOCTH paboTht perncTpa CIBHTE, ABAAACH
HA R HBLIM '~;Krn.‘lyaTauHOHnblM daxTOpOM, 3a HCKIIOYEHHEM KpaT-
KHA YHOMBHAHR, B sauTepatype he ocBelLanch.

9" Haitaen cnoco6 pacuera npouecca nepenatiu HaMarHH4eH-
HOCTH OJIHOFO cepaeuKa K Apyromy B JlByxTaKTHOM perucTpe
i, MUY PACCMOTPEHHE BpEMEHHBIX COOTHOLUIHHU .

i Tla ocuope pacuera NOCTPOEHb rpaduKH, AAIOLHUE 3aBHCH-
v MERLY HaYaabHLIMH KoleyHblM 3HAUCHHSIMIU ncToKka B
LA COpCYHHKAX, uTO AacT BO3MOXKHOCTb YKa3aTb obaa-
U hatdbHbIX [OTOKOB, B KOTOpbIX CTaOH/IbHbI «eauHHIAY H
CinL b pericTpa.

+ Hlee aeayeTest 3aBHcHMoCTb yCTOHYHBOCTH perucTpa OT aM-
fepiit ROl IMITYBCORB ¢aBHra, KPyTH3HB HX ¢ponta W COOTHOLIE
Wi ko, TTOK43ano, 410 KoneunocTb GponTa MMMyabca CABHIA
ERTTTCRTR R yeTOHUHBOCTH «ilyas» perncrpa. ’

L Pacemorpeno piapsiHue HaKJoHA NeTH rucTepesnca na pa-
(v prrdcrpa casnra npH pasIuuHBIX npeanooxeHHax OTHOCH-
Hpoueccos, NPOHCXOARUMX B MarHMTHOM MarepHane,
Lo L coCcToRHHe maTepHaia xapamepuayercn TOUKOMH, nemameﬁ
LV ipi HPLACTbHOR NETIH rucrepesnca.

ioanHo

26

Noxnan 19

JIA}VT B. H.— nnxenep (reonest)

CXEMHBIE METOAbI YMEHbIWEHNUSA 3ACEBA
B 3AMTOMHHAIOIWIHX TPYBKAX H YCTPOHCTBO
CUMTBIBAHHS C MAJIbIM BPEMEHEM
YCNOKOEHHS

. PaccMaTpHBaetcsi (PH3HYECKas CYUIHOCTH 3acesa M o0cTos
TeNbCTBa, GarONpHATCTBYIOUIKE €MYy.

2. Jloka3HBaeTcsi BO3MOXHOCTb YMEHbILEHHs 3acesa B He-
CKOJIbKO Pa3 (ot 5 no 10 pa3) c oaHOBpEMEHHHIM YJydlUeHHEM
noKasaTeseli TPYOKH MO APYFHM NapaMeTpam nyTeMm noabopa
ONTHMAABLHOTO PEXHMA3 3aMHCH M CUHTHBAHHA.

3. TIpHBOAATCS 3KCTIEPHMEHTANbHEE AJHHKIE JA HECKOJbKHX
TpyGOK MO 3aceBy B OOLIYHOM M yJyHIEHHOM pexHMme.

4. TlpuBoaMTCs CXeMa YCTPOACTBA 3aNHCH — CYHUTHIBAHHA 118
1py6OK C BPEMEHEM BOCCTaHOBJEHHS HE Gonee 4 mxcex. Cxema
}He YyBCTBHTEJIbHa K H3MEHEHHWIO HacTOTH ofpauieHuit K prG'Ke H
KOLy, 3amuChiBaeMOMY B Hedl.

e . - R U S
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Jloxaan 20
(Teaucn)

NIOBOBHY JL A. — HHXeHep

ONEPATHBHOE 3ANIOMHHAIOWLEE
yCTPOHACTBO HA 3. J. HAKOMUTEABHbIX
TPYBKAX B3CM

OneparusHoe sanoMHHalonlee YCTPOHCTBO (3Y) Bsﬁ?n b::x
NOAHEHO Ha CREUHaNbHbX 3/1eKTPOHHOJYHEBBIX Hax%r;, X
TpyOKax ¢ MOAyAsilueRn Ha CHIHAJbHYIO n.nacmu;. :ﬁgmu-
NeAbHoro AeAcTBHs HA 39 paspanos ¢ 1023 saue g;m 3 w
HaHKWs BLNOJAHEHO Ha 1 073 namnax, 231 anonax # 3. M rgg;u
kax b 6aouHOM OQOpMJEHHI. Makcawanbias uacrora pa )
80 key. OtxJounsiowasn cxema TPyGOK pa6oraer 1o n[;:g:::ez
CNOMEHHA PaBHBIX ¢TaOHAM3HPOBAHHBIX TOKOB C yCTaHO! en
{anpsKCHHA B 2,5 axcex. Has yBeHueHust uane;xuocm“)r(gnae-
HHA npuMeHcHa ABTOMAaTHUECKas PEry.MpoBKa ypoBHsi N{:q Lbac.
MOTO CHFHANA W CHCTEMA CUMTHBAHHA Nepel 3aMHChIO. T onRy. s; s
ayuei TPyOOK, enTpasuzosannan < raJbBaHHYECKOH e'r?acao:
Jaa nocaenoBaTeIbHOM perexepauiu pacrtpa HCI'IOJle))é a o
goatioe OT obpautenuit K 3y spemn. Hajexnoctb pa OTH :le)u
pepseTCA TECTOBHMH nporpaMMaMH H 2aBTOHOMHBIM xompgmm:
Muranne TPYGOK NPOH3BOANTCA OT |LeHTPaH30BAHHBIX CTA

pIX MCTOYHHKOB 10Ka. .
wp(l)f;:ﬂyn):wuqenuu noJIe3Horo BpeMeHH paboThi ucnonbsyegg:l(
pe3epBHPOBAHHE paspsioB npeABapuTebHas nposepka TpY oK
1 #x 620KOB. DKCnAyaTauns noKa3aja AOCTTOSHYIO Hanexmoc)
yerpoiictsa (32 CYTKH nepekaioueHHe Ha pe3eps: 1+2 paapmo:o:
{lo cBoMM NapaMeTpam AaHHOC 3y CTOMT B OJHOM psay € T4
BEMH JKE 3arpaHHuHbiMH.
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Hoxxan 21
| (Te3ncHl)
MAJIMHOBCK KU M B. H. — KanaunaT TeXHHUCCKRX HayK

* YCTPORCTBA, OCHOBAHHBIE HA COYETAHHUH
: MATHHTHBIX H KPHCTAJIJIHYECKHX
5 SJIEMEHTOB

1. B HacTosilee BpeMs IUHPOKOE PacnpocTpaneHHe HMCIOT
peJaKcalHOHHHE TreHepaTOpH, ¢GopMHpOBaTENH M  TPUITEpHLIE
ycTpoficTBa, OCHOBAaHHHE Ha HCNONb3OBAHHH N-u S-o6pasuoi
XapaKTepHCTHK TOUEYHOro "KPHCTaJIHIECKOro TpHoaa. ITH ycTpoi-
CTBa MOryT GHTb MOJydYeHH ¢ NPHMEHEHHEM EMKOCTH H HHAYK-
THBHOCTH. YCTpoOficTBa C NPHMEHEHHEM EMKOCTH MOJYYHH yxe
JOCTaToyHOe ocBellieHHe B JaHTepatype. [IpeacTaBaflOT HHTEpEC
CXeMbi C MpHMeHeHHeM HHIYKTHBHOCTH, KOTOpHE MMeioT PRl cne-
" nuHYECKHX CBOACTB.

9. HMcno/ib30BaHHe MOAMArKHYMBAEMOro ApOCCensi M03BOAAET

" MOJyYHTb PeJIaKCAUHOHHBIA reneparTop nepeMenHOR yacToThl, $op-

- MMpOBAaTEJb MMIYJbCOB PaA3NMUHOM NPONONIKHTENLHOCTH H APy~

rre YCTPOACTBA. DTH YCTPOACTBA TaKKe BecbMa yaOGHB B 3KCne-
pHMeHTaNbHOA padote.

3. VMHAYKTHBHOCTH MOFYT OHITb HCMOJIL30BAHH B CXEME TpHr-
repa.

4. OnbiTHBE ¥ TEOPETHUECKHE HCCNEAOBAHHS TEHEPATOpa C Hi-
AYKTHBHOCTBIO B LieNH OCHOBAHHS FOKA3HBAIOT, 4TO:

a) MexJay 4acToToi KOIeGaHui FeHepaTopa W BEJIHYHHOR HH-
ZYKTHBHOCTH HMeeTcst NpsiMo PONOPUHOHAABHAA 3ABHCHMOCTD;

6) Be/MuHHA CKBAXHOCTH FEHEPHPYEMHIX HMRY/LCOB npH H3-
MeHEHHU HHIYKTHBHOCTH OCTaercd NOCTOAHHOR;

B) M3MeHeHHe CKBaXXHOCTH BO3MOXIIO NOJYYHTL MyTeM H3Me-
HEHHs HANpSDKEHHS CMEULIEHHs B LENH OCHOBAHHS.

5. TloayuenHbie BHBOLM MOKHO HCNOJb30BATh TpH ana.imse
ycTpoficTs AaHHOTO THRA.

R T
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Joxaan 22
(TeaucH)

MAMOHOB E. M. — KaHaHAaT TEXHHYECKHX HayK

ONTHMAJIbHASL CKOPOCTb PABOTbI H IIPYlfHE
TEXHHYECKHE TMOKA3ATEJH ONEPATHBHBIX
YC1PONCTB XPAHEHHS HHOOPMALLHH
3JIEKTPOHHBIX ABTOMATHYECKHX LLH®POBbIX
BbI4HCJAUTEJAbHBIX MAUHH

Nlas onpeleseHHOR ATHTENbHOCTH apHOMETHUECKHX onepauui
Ha apH(Me1HUCCKOM YCTpORCTBe (AY) MoxHO BHOpaTh ONTH-
MAILIOE COOTHOLIEHHE BPEMEHH OXKHAAHHA OMepaTHBHOTO YCTPOH-
cTBa XPAHEHHS H AJHMTEJbHOCTH OrepaiH Ton Ha AY, npu Ko-
Topoi obecneynpaercs dpekTHsHas CKOPOCTb pouncaennt. Ot-
HoUTelHe UTHTENBHOCTH apHdMeTHuecKoli onepausd K BpeMenH
QKIS TOKA3LBAET, KAKylo YacTh AJMTE/NLHOCTH onepauuit Ha
AV 3aHHMaeT BPCMS OXHIAAHHA M XapaKTepH3yeT 3¢ deKTHBHOCTH
piGOTH YCTPOHCTBA XpaHeHHs. .

B wanecTHbIX KOHCTPYKUHMsX MAUIHH Ha OJHy OMEPAlHIO B AV
MOXCT FPCGOBATHCH HECKOJBKO obpalennii K yCTPOHCTBY Xxpate-
s, CylecTsyer ONTHMaJbHAs BENHYMHA YKA3antoro Bbillle OT-
JolICHIIN, nanbieillllee NOBHLIEHHE KOTOPOro He N1aeT CyeCcTseH-
HOTQ MOBLIHCHHSA CKOPOCTH BHIUHCJIEHHH. . o

CpaBuHTe/bHLIE aHAMM3 CKOPOCTH paGoThLl pasIHUHBIX GBICTPO-
ACHCTRYIOUMX YCTPORCTB XPAHECHHA MOKA3bIBACT, UTO HauMeHbllee
BPCMST OXKHTANHA  06ECHieYnBAIoT YCTPOWCTBA C 3/1EKTPOHHOJYUE-
BhiMyk TPYOKAMH H MarHHTHBIMH  CepleuHHKaMu (6—12 mKceK).
AfrexTHBIOE MOBLIIEHHE E€MKOCTH XpaHeHuss no3BOJAET MOJY-
GiTh MATHHTHBIL GapaGaH W MarHHTHble CepACYHHKH. Onuako
nanGobliice pacnpocTPaHeHKe B MAUIHHAX MOMYYHJIH ycTpoiicTsa
1 scKTpontoayuessix Tpy6kax (JIT).

Ha pasamunsix Tanos JIT npaktHyeckoe npHMeHeHue B uHbp-

ponmx Maimiax noayunan: a) T ocuuanorpadHyeckoro THma
(npumetietine no cucreme Buabamca); 6) AJIT ¢ GapbepHo#t ceT-
koii; 8) 3JIT ¢ BHyTpeHHWM BOCCTAHOBJIEHHEM MOTEHIHA/OB. Mo

TOXHHUCCKAM XAPAKTEPHCTHKAM (EMKOCTb  XpaHeid, Kko3dduum-
ent JonyctiMelx obpautenuit W ap.) IJIT c suyTpeHHHM BoccTa-
HoRICINCM MOTYT 0612aTh npenmyuecTsamu. Tlo OGUIHM TeXHO-
SKOHOMIYCCKHA MOKA3aTeasM BLITOAHEEe YCTPONCTBA XpaHEHHs HA
31T ocunanorpaduyeckoro THna.

30
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Doxnax 23

HEYAEB I. K. — kananaar texanuecku Hayk (reance)

M .} JIMHOBCKHM B. H.— KaHaMaaT Texuwyeckux Hayk

AHANIM3 H HCCAEAOBAHHME CXEM
TPHITEPA
'HA TOYEYHBIX KPHCTAJJIHYECKHX TPHOIAX

1. TIpH HCMC/IB30BAHHH TOYEHHBIX KpHCTaJI :
TPHTTepHasi CYeTHas AdYeHKa MoMeT 6u$b sb[no':;:iicuxanxuarmcx):)?wa
7H00 Ha ABYX TpHosax. B ony6inKosaHHbIX Mmarepuanax mcy‘r-'
CTBYET MOAPOOHHA aHA/NH3 BO3MOMHBIX PEXHMOB PaGOTH cxeM
H He MPeNJIOXKEHO ORTHMAaJbHOIO BapHaHTa. .

2. Ilpu paccMOTPeHHH TPHITEPHHIX CXeM, yNpaBifeMhX B OC-
HoBaHHe (6a3y), uesecoo6pasHO HCMOAL30BaTh 33BHCHMOCTH Ha-

, MPsXKEHHA OT TOKAa. TPHOAW Pa3/IHYHBIX MapoK NPH OAHHX H Tex
e MapaMeTpax BHEILUHHX uenefi M[aloT Ppas/iH4Hble XapaKTepu-
cruki. Ilo cBoeMy BHAY HX MOXHO Pa3sGHTb Ha [Ba OCHOBHHX

~ THna: S-o6pa3Hbie H meTeo6pasbie.

3. CxeMa TpHITepa CO CHETHWM BXOAOM Ha ABYX TOYEUHBIX
KPHCTANIHIECKHX TPHOAAX BHIMOJHSAETCH AHAJOTHYHO JIAMIOBOMY
BRPHAHTY TPHITEpPA, HO, B OT/HYHE OT HEro, MOXET HMeTb TpPH
K n:)x‘e: YeTHpe YCTOAYHBLIX COCTOSTHHSA.

. CpaBHeHHe pa3paGoTaHHbi

nax )noxaaunaer: pasp X BapHaHTOB TPHrrepa Ha 2 TpHo-
i a) AAA MpaKTHYECKOro HCHO/MbL3OBaHHA CJeayer -
« BATh PEXHM TPEX YCTOAYHBHIX COCTOSHHI; VT peKomenIo
6) A TpHITEDa B STOM peXHMe LeJecoo6pasHO HCMO/b3O0-

. aa'r: 'rguonu ¢ S-06pa3Hofl xapaKTepHCTHKOR

) ..B uenu ocHosanufi TpHomoB MO 6biTh BBEJEHH -

: TH,HOCTH, YTO MO3BOJISAET: a) uaOemaT:y;pumeueHunnemxoggg Ka

,g:;:x 00paTHOR CBsi3H, 6) YBENHUHTh HYYBCTBHTEJIBHOCTH TPHI-

) 5. TlepcnexTHBHOM ABJISAETCS CXeMa TPHITEPA HA OHOM TPHOAE
thna C2B (KC-8) c netn1eo6pasHuiMu XxapaKTepHCTHKaMH. '

31
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Joxnan 24
(resuck)
OQEHTEHAEH P. I — unxeuep

3AMOMHHAIOIUHE YCTPORCTBA HA
MATHHTHbBIX BAPABAHAX

B aauHOR paloTe NpPOBEfEHO HCC/ENOBAHHE 33aBHCHMOCTH pas-
peiaioutei CROCOBHOCTH, aMIIUTYAbl BHXOMHOrO HanpsiXeHHs oT
OTAe/IbHEIX NapaMeTpoB TPaKTa MArHHTHOM 3aNMHCH H HCCAENoBa-
HHe MMMy/abcHoro cTupanusi. [loa paspewaiouef CnocoGHOCTHIO
NOHHMAETCS MAKCHMA/JbHO JAOMYCTHMOE WHCAO 3aMHCAaHHHX Ha
CAHHHLE AHHB HOCHTES HMIY/IbCOB.

Ha OCHOBAHHH IKCMEPHMEHTA/NbHHX M TEOPETHIECKHX NaHHLIX
[10Ka3aHO, 4TO C YBEJHUEHHeM 3a30pa MEXAy HOCHTENeM H ro-
JIOBKOR yMenblllaeTcs pa3pelaowmas cnoco6Hoctb. Tlpusenensl,
¢dopMyanl Aaf OnpeeNeH paspeuaioiiefi CIOCOGHOCTH, AMILIH-
TyAR BHIXOAHHIX HMMYJ/bCOB UPH GECKOHTAKTHOR 3aMHCH. [pose-
JeHb IKCMEPHMEHTAbHbE HCCIEI0BAHHS 3ABHCHMOCTH paspemaio-
{efl CMOCOGHOCTH M AMIVIHTYAB BHIXOAHEX HMUYJbCOB OT ‘BeJIR-
YHHB TiepeqHefl WeaH TOJIOBKH, HAMAarHHYHBaIOWeR CHAB, JJIH-~
TEJILHOCTH 3aNWUCHIBAEMBIX KMMYJ/bLCOB. ’

B pesy.ibTaTe HMCCAENOBAHHS HMITYJIBCHOTO CTHPARHA BHISCHEHH
NPHYHHL MBJOr0 OTHOLUEHHS curiaji/nomMexa H [ 5 MeToAnl
CTHpAHHS, NPH MOMOLA KOTOPHX MOXHO YBEJIHUHTD OTHOMIEHHE
curnan/nomexa o 10--20. )

[poBenenbl HCCAGAOBAHHS 3AMHCH HMOYJILCOB C GoMbLIMMH qa-
ctrotramu_caefoBanus. CosjaHa SKCnepHMEHTaNbHAA yCTaHOBKA,
Ha KOTOpOAl OCyulecTB/IeHa 3aMHCh UMMY/LCOB € YacTOTaMH CJefo-
pauua no 500 x2y.

Doxnan 25

PAMEEB B. H. — unuxenep (reswes)

THIIOBBIE 3JIEMEHTbI BbIYHCJAHTEJbHbIX
MAWHKHH AHCKPETHOTO NERCTBHSA

“1..B
sefeHne. ObuHe coobpaxeHHa o KOHCTPYKUHI 3.1KTPOH-

HBIX YCTPOHCTB BHYHCA
HTENbHbI v
THIOBNE STEmenTe mate X MAUWHH OHCKPETHOro 1¢iicCTBHA.

2. OcH
OBHbIE MapaMeTphl, onpeaesAlouHe KAACC THNOBLIX 3Je-

MEHTOB: il
) OB: OBICTPONGACTBHE H HAZEIKHOCTD. Hocratouhocts 3THX

JIBYX mapametpos.
3. TpeGoBaHHA H KOHCT

Koucrpyxuuﬁ. PYKUHH THNOBLIX 3JIEMEHTOB. ﬂpuMepu

32
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Doxaax 26
(Te3ncHl)

TPYBHHWKOB H. B. — kauauaar TexHHYeCKHX HaYK

BHEIWWHHE YCTPORCTBA ABTOMATHYECKHX
BEbICTPOLEACTBYIOWIHX LHSPOBbIX
BbIYHCJAHTEJbHDBIX MAIUHH

BheluHKHMHK YCTPOACTBAMH aaromam;ecxux“ . :;11;?:::?;;:
CTpOACTB,
MaLIHI OXBATHIBAETC KOMIEKT ! o
u(‘mroroaxu W BEOJA B BHIUHCJHTE/IbHYIO MAUIMHY ::::n;:::xeﬁuu
HLX A pellieHHst 3ajaun H (uxcalHH pe3ysT .
BLIBOAMMBIX H3 MallHHBL. §
@ yHKUMH BHEWHHX ychg:m H npe::n;g;:;;ax u:v&;; 0;;:-:)(
HellH
Gosanns. OpraHusauns paboTH B o
mamui. CKOpocTb paGoTsl BHEUIHHX YCTPOACTB H CBA3b HX C
HIHHO. ) )
HocuTean undopmaunu. Buanl HocuTtenen. ﬂepdnxax;u.!a‘e{g_
¢onentnl. MarnutHan JeHta H MarHuTHas MpoOBOJOKA.

aenTa.
C‘ocmn 06opyAOBaHHA H ynudHKaluA BHEIWHHX ycTpOACTB.
3.

‘LieHHs fnapaMeTpoB JieHTH H MAarHHTHbIX

B O P X" T TR IR O
|
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! Doxnan 27
(Te3ucu)

TANKHH M. B. — naxenep

3AMOMHHAIOLLEE YCTPORACTBO HA MATHHTHOR
JIEHTE B COBPEMEHHbLIX YHHBEPCAJbHbIX
3JNEKTPOHHbIX BbIYHC/IHTENbHbLIX MALUHHAX

I. B nocneanee BpeMsi HaMETHACh TEHTEHUHA K PE3KOMY No-
BILIEHHIO OCHOBHLIX MOKa3aTeJell 3anomi ' iloMWHX YCTPORCTH 1o
MarHMTHOH JieHTe (TNOBbILIEHHE NJOTHOCTH 3ailHCH, YMCHbLICHHE
BpeMeHH pa3roHa M OCTaHOBA JeHTH). B pesyabTate sHaunteqnno
NOBLIILIAIOTCH Tpeﬁona}mn K TOYHOCTH H3rOTOBJCHHA .ICHTONPO-
TAXKHOIO MEXAHH3Ma H MarHHTHBIX FO.J0BOK, TpelGyeTcs Goaee
NpoYHast OCHOBA MAarHHTHOH JIEHTH, YCJOXHAETCH KOHCTPYKIHs
JIEHTONPOTHKHBIX YCTPOINCTB.

2. Tpe6oBaHHs MHHHMYMa annapaTtypm M JIOCTATOMNON CKO-
pocTH paboThl NPHBOAAT K TNapaIeIbHO-NOCTCI0BATCILIOMY
4-Xx uAH 8-MH HOPOXKEUHOMY mnpHHuiny 3amich Kojaos. Uneao
BCMIOMOraTe/IbHbIX J0POXKeK MPH 3TOM JOMKHO ObiTh  CBEICHO
K MHHHMYMYy. Manoe BpeMsl pasroHa JeHTbl APUBOTHT K neolxo-
JAHMOCTH [10/1b30BaThCA NPH  3aNHCH CHHXPOHHIHPYIOULHMIT 1M~

i yJIbCAMH, CUHTHIBAEMKIMH C JIGHTH, YTO YCJAOKHACT KOHCTPYKILHO

FOJIOBKH.

3. ToBbiedne NJOTHOCTH 3aMHCH JAOCTHraeTCs 3a CUeT \WIyy
I'OJIOBOK  H #2a cuer
CHH)KEHHs ypoBHA 3anucH. TIpHMeHsleTCA MeToa 3anuch «c  ne-

_ BO3BpAlEHHEM K HYJIO», TIO3BOJIAIOWMAN TPH NMPOYHX PABHBLIX YC

JIOBHAX TOBBICHTb MNJIOTHOCTb BJBOE.

4. Jlns aBTOMATHYECKOIO KOHTPONS MPABHALHOCTH PahuTLl
ynoTpe6asIOTCA ABa METOAA: HAa HEYETHOCTb YHC/IA HMIY.IhCOD B
ONHOM CTPOKE M NpH NOMOLIH CYMMHPOBaHHS Koaos. [lepsuiit
Metol GoJsiee CJAOXEH M NPeanouTeHHe AOMKHO ObiTh OT:iiHo
BTOPOMY.
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(resnchi}
SEJOPOB A C. — uHxeHep

MATHUTHOE OTIEPATUBHOE 3AMOMHHAIOILEE
YCTPORCTBO

1. OnepaTHBHOE 3anoMHHAKOLIEE yCTPOHCTBO Ha (peppm"a;f
uMeeT Maoe BEIMA oOpalleHHs. TlpursaTas cxema BhIGOPKH Lu:/l
cen Mo3BoAseT o6pallaThcs NPH  CYHTHIBAHHH Cpasy KO BCE t
paspsaaM OJHOro YHCJAa, He OKasbibas BO3AEHCTBHA ToxaM?a:laﬂu
GOPKH . Ha JpyrHe 4YHC/Ia 3anOMHHAIOULEro ycTpOHCTBA.
cxema NO3BOJISET OCYLIECTBAATh CUHTHIBAHHE KOAOB NPH ¢opcupo-
BAHHDIX PEXHMaX, UTO MPHBOAHT K YBENHUEHHIO BBLIXOLHOFO CHI-
Hald H COKPALUEHHIO BpeMeHH BbHIGOPKH.

9. HeioApsopanie s UCHCH  3anoMHHaHHs ABYX CepledHH-
KOB 1 O/UIH JIBOMYHBIA Pa3psil CYIUECTBEHHO 1OBLILIAET HALEK-
HOCTL PaBOTLi 3ANOMHHAIOULETO YCTPOHCTBA W CHHIKACT TpeGosa-
WS K OTOOPY MAriHTHBIX CEP/CUHHKOB MO CPABHEIHIO C ADYTHMH
WinecTHMI cxemamit 3V,

3. B cxeMe 3afOMHHAIOLEr0 YCTPOHCTBa MpeiycMOTpeHbl 3p-
eKTHBILIC CU0COGb YCTPALCHHS HABOIKH OT CHIHAAA 3aMMCH Ha
BXOAC  YCHJAHTCIsE  CHATLIBAWWMS, WHTO MO3BOJACT CpaBHHUTEJNbHO
npocro pt‘lll”]b 3ajzavy CYHTHIBAHHA CHHI:"L"IE].

Lo Hpiiisras cXeMa KOMMYTalHH UeHeH BbIGOPKH YHCea N03BO-
ASCT AHAMHTCABHO COKPATHTH BEJHHYHHY H3MEHeHHA SMIVIHTYAR
BLXOAHOIO CHEHALD § $aPUCHMOCTH OT KOJ0B, XpaHsWHKXCs B la-
HOM paspsLie, _—

5. Maker MarHHTHOUO OIlcD{THBHOPO 3aMIOMHHAIOULIEr0 yCTPOH-
CTBA BPOBCPSETCH NP coBMecTHOR pabote ¢ BACM. Pesyabrathl
SKCIIYATAUMH  MAKCId TO3BOARIOT CAeaTh BbIBOJL O JOCTAaTONHO
BLICOKON MAAEKHOCTH  3AMOMHHAIOUMX YCTPOACTB Takoro THNa.

o
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. Joxran 29
IIKABAPA E. A. — KaHAHAAT TeXHHYECKHX HayK {reancu)

HMNYJAbCHOE MEPEMATHHYHBAHHE ®EPPHTOB
C MPAMOYrOJNIbHOR NETJAER FTMCTEPE3HCA

1. XapakrepHCTHKH (beppOMarHHTHLHX CepAeYHHKOB npH pa-
60Te B HMIYJILCHOM PeXHME CYIECTBEHHO OT/JHYAIOTCH OT MX CTa-
THYECKHX XapaKTepHcTHK. OCHOBHYIO Po/ib B H3MEHEHHH XapaKTe-
PHCTHK (PEPPHTOBHIX CEPACYHHKOB Hrpaer 3dekT MarsuTHORA
BA3KOCTH.

2. Jlaunoe Hcc/ef0BaHHE NPOBOIHJOCH AAA C/Aydas nepemar-
HHYHBAHHA HMNyJbCaMH ToKa. CyluecTBeHHOE BJHSHHE Ha npo-
LECCH, NPOHCXOASALME B CepAeYHHKe OKasHBaerT ¢GopMa nepemar-
HHYBBAIOUIHX HMIYJbLCOB TOKA. :

3. Bpemsi nmepeMarHBuMBaHMsi nNpH CONPOTHBJEHHH Harpy3KH,
PaBHOM GECKOHEUHOCTH, MOXET OhiTb BHPa)XKeHO COOTBETCTBYIOLefl-
SaBHCHMOCTBIO OT MapaMeTpoB MMNDYyJbCa TOKA H NapaMerpos
CepAeYHHKa. ' ’

Haknon Bocxoasilei 4acTH nersu ‘rHCTepesuca MOXeT OuThb
. YYTEH NyTeM BBEJEHHS OTHOLIEHHA NPHPALIEHHS HHAYKUHH K OPH-
; pallleHHio HanpsixkeHHoCTH. [Ipn Goubillofi KpyTH3He ¢pOHTE HM-
NyJbCa H3MEHEHHe HAK/IOHA MeT/IH NPaKTHYECKH He BJHAET Ha
- BpeMsi nepeMarHH4HBaHHA.

‘ 4. 3JIC, HHAyKTHpPyeMass B OOMOTKe CepNEYHHKA 33 BpeMs
nepeMarHHYMBaHHs (€C/IH CYHTATh ee NMOCTOSHHOM B TeyeHHe 3ITOrO
BPEMEHH), TaKXKe MOXET OhWITh BHPAXKEHa aHaNHTHYECKH.

' 5. 3Hauenus BpemenH nepemarnuunsanus u JJC, paccuutan-
Hble aHAJIHTHYECKH, COBMARAIOT C 3KCNEPHMEHTAJbHLIMH KPHBHIMH
€ TOYHOCTBIO MOrPEIHOCTH H3MepeHHA 10-15%. YpesnueHne 3ua-

/YeHHs HAKJIOHA H MaJbiX NOMeX Ha 3KCNEPHMEHTAJNbHHX KPHBhIX
_COrJ1acyeTcsi C MOJIOXKEHHEM O TOM, YTO BpeMs MarHMTHOM penak-
CallM{ YBESHYHBAETCA C yMeHbLUEHHeM HaMarHHUMBAaIoLLero NoJs.

6. Tlpn yMeHbLICHHH A/MTENBHOCTH HMIY.ILCOB 10 HEKOTOPOro
3HAYEHHS H YBEJHYEHHH YaCTOTH nepemarHiyusanus no 500 x2y
IHPHHA MET/IH THCTEPE3HCa NOYTH HEe H3MEHSeTCH, HO 3AMETHO
YMEHbLIAETCS ee BHICOTa H HAKIOH BOCXOASILEA BETBH.

7. Ha ocHoBaHHH NpOH3BeJEHHHX HCCJAEAOBAHHA MOXHO pPeKo-
MEHJI0BaTh MPH NPOEKTHPOBAHHH HMMNY.JbCHHX YCTPOACTB Ha ¢ep-
PHTOBBIX CEPIEYHHKAX TNpPHMEHEHHEe YNPaBJAIOUIMX WMIYNbCOR C
TIOCTOSIHHOR BpeMeHH (PPOHTA MeHbliie, YeM MOCTOAHHAA BPEMEHH
MariHTHOM PeJlaKCalHMH, JLTHTENbHOCTbIO HaMarHHYHBAIOUIETO HM-
NyabCa,paBHOA 3---5 NOCTOAHHOA BPEMEHH MATHHTHON Pe1aKCalMH,
H aMIJHTY/0ff, COOTBETCTBYIOUICA 3HAYEHIIO 35 KOIPUHTHBHOM
'CHJlbl JA2HHOTO CepAeYHHKaA.

5.
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Doxaax 30
(Te3ncH)
ABPAMOB A. A — KaHguaaT QH3.-MaT. HAayk

PEWIEHHME BOJbIIHUX CHCTEM JIRHEAHbIX
AJITEBPAHYECKHX YPABHEHHA HA B3CM

Ha BACM 6ui10 pelueno HeckoabKo cucrem ¢ 200—300 Heus-
BECTHLIMH (CHCTEMbl BO3HHK/AH NpPH YPaBHHBAHHH TeOJe3HUYECKHX
ceteit). Hexkoropsle H3 3THX cuCTeM ObiH nepeonpelesieHHHMH
H pelliaNHch C Y4eTOM TPeGOBaHHA MHHHMYMa CyMMH KBaapaTos
norpewHocteii 6e3 nmepexoaa K HOPMasibHOA CHCTeme ypaBHeHHil.
CHcTeMn 06/1afanHd TeM CBOACTBOM, 4TO G60Jblloe YHCAO KO3I-
(HIHEHTOB PaBHANOCH HyJI0. CHCTEMbl pelllajiich METOAOM Hre-
paumii. UpessnuafiHO ME/JIEHHAA CXOAHMOCTh MNpeojoJenalach
creunanbibiMH pueMamy. Heo6xoaumocTs 60bLIOrO YHC/AA BCNO-
MOTaTeNbHbIX Onepauiii (aprdMeTHYeCKHX M 0cobenHo onepaumfl
¢ MarHHTHBIM 3aNOMHHAIOUMM YCTPOACTBOM) OuYeHb CHHXana 3¢-
¢exTusHocTs paborst BACM.

Xon pelleHHs PacCMaTpPHBAaeMbiX CHCTEM [aeT OCHOBAHWE CHH-
TaTh, YTO NpPH NPOEKTHPOBAHHH CMEUHANH3IHPOBAHHLIX MALIHH AMA
peleHHsi CHCTeM JIHHEAHLIX anreGpaHyeckux ypaBHeHHA HTepa-
IHOHHLIM COCOGOM COBEPLIEHHO HEOOXORWMO 3a6OTHTLCA O MeXa-
HH3allHH TPHEMOB YCKOPEHHS CXOAHMOCTH.
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Doxnan 31
(Tesncu)

BEJbCKAS H. K
MYXHWH H. C.--Kkanauaat ¢u3.-maT. HayK

ABTOMATHYECKHA NEPEBOR C
AHTJIKACKOTO A3biKA HA PYCCKHA HA B3CM

Co3ananne BACM. B3CM nokasana ceGfi, KaK MOLIHOe Cpel-
CTBO HayYHm HccnenoBaHWit. Peluenve JIOTHYECKHX 3anau sB-
JAETCH HOBHIM 3TANoOM B HCMOJb30OBAHHH SJIEKTPOHHBIX BHIYHCJIH-
TeAbHBIX Mallli.!. ABTOMaTHYeCKH#i NepeBoX C OAHOro f3HKa Ha
Apyroft — nbumep peulenus JorHueckofi 3agaud. BICM mosso-
ASIeT MCCMle,0BaTh JIOTHYECKHe CXeMbl MnepesBoia H BbipaGotath
NPHHUKMNE /A CO313HHA CrICUHAIH3HPOBAHHON nepeBONHOA Ma-
IIHHH. JKCepHMEHT NepeBola HAaYYHO-TEXHHYECKOro TeKCTa ¢
SHrIMACKOTO s3kiKa Ha pycckuil ¢ nomomsio BICM. :

OCHOBHbWE NPHHUMNN aBTOMaTHuecKoro mnepesoaa. OGocHo-
BaHHs BO3MOXHOCTH nepesoa. 3amena OyKB uHcnami. Beox
TeKcTa. ‘

Coananue cnelthaabioro caosaps. CjoBa 0JHO3HAUHbie H MHO-
roanauynbie. [paMMaTHuecKHe TNPH3HAKH c10B. BoaMoXHOCT nO-
noaxenus caosaps. O6vem caobaps. Crneuuasnu3HpoBaHHbie CJ0-
BapH A8 PAIJTHUHBIX 06/1aCTe HayKH H TEXHHKH.

Pa3snenenne npouecca nepeBofa Ha JBe [J1aBHHIE 4YacTH: aHa-
JH3 M CHHTe3. 3aMeHa aHIIHACKHX CJIOB 3KBHBAJIEHTaMH — pe-
3y/]bTaT MPHMEHEHHs aHIIWACKOA YacThH caobaps. JuxoTomuye-
cxHe cxeMw anaansa. OnpeleneHne rpaMMaTHueckod Gopmbl pyc-
CKHX CJI0B fIBJIAETCH Pe3yJbTaTOM aHalAHW3a aHrJIMACKOro npea-

JOXCHHA H BbHIPAXKAETCA C MOMOIUbLIO MPH3HAKOB 3IKBHBAJ/EHTOB..

P P — -
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Hamenenne rpammathiyeckodi ¢opMbl PYCCKHX CJ/IOB, B3fITHIX H3 .

CI0BApA, B COOTBETCTBHH C NPH3HAKAMH 3KBHBAJIEHTOB — pe3ylib-

TAT TMPHMEHEHHR CXEM CHHTE3a PYCCKOro npenjoxenuws. Bosspa- -

weHHe K GYKBaM o BHIBOJ Pe3yabTaTos.

CreneHb H3MEHEHHs! OTIENbHHX YacTell NporpaMMbl nepeBoaa
ANS TEKCTOR H3 Pa3aHuHbBIX o6nacTel HayKH W TexHUKH. [lpu-
TONHOCTb CXeM CHHTe3a J8 [lepeBola C Pa3/iHYHBIX A3BIKOB.
BoaMoxHOCTh NONONHEHHA COBAPA € NOMOILBIO MALIHHBI.

Ilpumepnl nepesona aHTAMARCKOTO TeKCTa.
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Hoxaan 32
(Te3uncn)
BOJIKOB E. A. — xanauaar ¢$u3.-MaT. Hayk

O NOBBLIWEHHUH CKOPOCTH BbIYHCJEHHSA
3JIEMEHTAPHBIX ®YHKUHA HA B3CM

Tlpn peuwlennn HeKOTOPHX TPyNOeMKHx 3aaad Ha BACM okosio
NOJIOBHHKE OOLLIETO CYETHOrO BPEMEHH, a HHOTAA H GOJblUe, 3aiH-
MaeT BHYHC/ICHHE 3JIeMEHTAPHHX (QYHKUH{l Mo cTanaapTHhM noi-
nporpammam. [103TOMYy MNOBHILUEHHE CKOPOCTH BLIYHCAEHHS 3c-
MEHTapHBIX (YHKUKA NPeACTaBAET 3HAYHTE/bHEI NPAaKTHYCCKHIl

" HHTEpeC.

Cyuwectsyiose crangaprinie noanporpammpr BICM He sna-
JIAIOTCH ONTHMAJNbLHHIMH B OTHOILEHHH 3aTPaThl BPEMEHH Ha Bi-
YHCJIEHHE 3/IEMEHTapHHIX (QYHKUHM.

-Mmeerca Tpu npueMa, no3BoasiOIMe COKPaTHTL BPEMS Bbi-
YHCJAEHHS MHOTHX yHKUMBA. TlepBbiM — caeayetT 3nauntebho
YMEHbIUKTD NHAaNa30H H3MeHeHHs aprymesra. Bropoit — ma jan-
HOM OTpe3Ke H3MEHEHHs apryMeHTa cJ/e/lyeT annpoKCHMHpPOBATb
OYHKUKIO HAHAYYILIHM TOJHHOMOM, KOTOPHH OGHYHO COACPAIIT

' MeHbllle YJIEHOB, YeM, HanpHUMep, OTPe30K psaa, o6ecrneqHBalouLiil

TY e TOYHOCTb. Tperuit — MmosMyueHHH nonMHOM cheayer noj-
CYHTHBaTL No cxeme ['opHepa HenmocpeacTsenHo (Ge3 wHKJa).

B uactHocTH, npu ucnosbsosanun B JA3Y (anoaHoe 3anomi-
Halollee YCTPOHCTBO) JMOMOJHHTENbHBIX 8 sYeek AAf NoAnpo-

TPaMMbl BHIYHC/IeHHs JorapHgmMa H 12 sueek Ans moanporpammbl

BHIYHCJIEHHSE MIOKA3aTeNbHOA (QYHKUMH MOXHO COKPAaTHTb BpeMH

" BHYHCJIEHHS JoraprdMa NpPHOIHIHTENLHO B 2 Pasa M CKOPOCTh

‘BEYHCJIEHHS NOKa3aTe/1bHOA QYHKUHH NPHONH3HTEAbHO B 2,5 pasa.
Tlpn yBeqHYEHHH CYLIECTBYIOWEA NOANPOrPaMME  BHIYHCAEHHS
GYHKUMH «apKTaHreHC» NPHOJH3HTENBHO B [Ba Pa3za MOXHO [10-
BHICHTb CKOPOCTb €€ BBIYHCJIEHHH NPHONH3HTEeJbHO B 12 pas.
PeaibHo BO3MOXHO MOBBLICHTb CKOPOCTb BBLIYHCJICHHR TPHFOHOMCT-
PHYECKHX (YHKUHA NpHOJH3HTENbHO B 1Ba pasa.
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Doknap 33
(Te3ucHl)
PFABPHJIOB M. A -— 10KTOp TeXHHYECKHX HayK

AHAJMTHYECKHE H FPA¢O—AHAJIHTH‘IECKME
METOJbl CHHTE3A IIEKOJIHPWOIUMX YCTPORCTB

1. CHnres JICKOAHPYIOUHX yCTPORCTB TpeGyeT pelienus  cac-
JyKOLHX 33144

a) BHOOP CHCTCMB cirinanos, 004
GeKTHBIOETLI0 K HAJLEKHOCTBIO;

6) BWOOP TEXHHYCCKHX cpeacTs, KOTOpHIE
30BATH  CHCTEMY curuagos ¢ HauMeHbLIHM
MCHTOB.

o 3ajgaua PHEKTHBHOCTH CHCTEMbI CHrHaJIoB cnolmrc;rx Bbi-
Gopy CHCTEMBL KOMOHHHPOBANHS, npH Koropoifl 3ajfanioe YHCIO
CHINAI0B MO0 Gl ObiTb nepelano NpH MOMOILM HAHMEHDbLIETO
RouecTBa BMiyabeon, C TOUKK 3peHis KOMOGHHHPOBAHHS B 3TOM
OTHOUICHHH lly)KH() PZI?U!M‘!Z]Tb noJibie H HenoJHble 3JIeMEHTbL
kosGuuponpanns. Hmconueos B pacnopsKenun FPOEKTHPOBLIMKA
cpeiactsa (kananbl CBAM, WMIYAbCH W (pH3HUECKHE CBOHCTBA HX,
HCNOb3YCMbBIC AR KOMOHHHPOBAHHA)  MOTYT 6biTb CBEJEHb K
NOAHBIM H HEMONHBIM 3JCMEHTAM KOMOMHHPOBAHHS MPH MOMOLIK
anaania TaGanll ABOHYHDBIX yuce, xapamepuayloumx (pr3nyeCKH
peadiiyeMble KOMGHHAUKH. '

3 Janaua HALCHHOCTH MEPEauH CHrHaoB CBOAMTCA K Bbl-
Gopy Hi BECX BOIMOXHBIX KoMGHUALHi TaKMX, KOTOpbie He na-
piin Onl miepexoja OHoro Hi CHPHANOB B APYTOH. Pasauqaior
CHCTOMBI CHIHAZOB € 3AUIMTHBIM oTKasom (c oGuHapyXeHnHeMm
OLIROKH) B € HCIBABACHHEM HCKaXCHRA (CaMOKOPPEKTHPYIOLHEC
crrnaan) . Kaueernenioe paccMoTpenie ponpoca o BbiGope Ha-
,'lt')h'lll)il CHCTEMDB! cHruaton y,‘l()()HO npOHSBO}IHTb ﬂp“ noMotu
padios, APCCTABIRIONLIN ¢oGoit BhiGpatibie CHrHaABL B BHIE
A uton W BOIMOXKHDIC HEPEXObl MeX1y HHMH NpH 3a/1aHHBIX HCK3-
SRCHIIN BOBHIC petsen.  KoanvecTsennas OlleHKa HaJAeXKHOCTH
Hepe i TpeOyeT  anaaiia NOMEeXO0YCTOUHBOCTH. Heo6xoanMo
IMCTHTB, HTO B TOM Hpyrom  caydac HYXKHO Y4HTBIBATb HE
FOTLKO HOMEXH B Kanawe cpsiat, Ho | HCKAXKeHHs, ,’laBaeMble
l‘nHlpn‘)h‘,’\\‘lll\)l\\u oeMeHTOD KO,‘alyK)lllH\ H ,'1(‘K();1L1;1YK)[11HX yCT'
poitern

4 Jlerompyroute

afanulei wan6oabluei 3¢-

no3soasan Gul peadn-
KO.TH4ECTBOM  3J1C-

\mpwmln;l ¢t THbIM OTKA30M npmm,l-

ekl kO THOTARY HELM {‘\‘.’l(‘mll»l\l CANCMAM, X © ncnpan;mnnum

POR AU WoOATHOTO TR TR Kosued 1 setbie COOTHOLICHHT

NI R DRI RN A (TR R Copeito ey e Menion }\'0,\1()HHHPORRHHH

Ve oag e ool B ocHOBE AHaIM3a Tab. Tt
By e P T I b e
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JBOHUHBIX YHCE], XapAKTEPH3YIOUMX CHCTEMy CHrHaa0B. JbdekK-
THBHOCTb CHCTEM CHIHAJNOB 3HAYHTEIbHO YBEJHUHBAETCA TIPH KOM-
GHilHPOBAHHOM HCNO/Ib30OBAHHH u3MdECKHX CBONCTB HMIyABCOB,
HCcnoab3yeMbix Aas BhGopa. O6uie BONPOCH MOCTPORHHRA CHCTCM
CHFHAJO0B C HCApaBJ/ieHHEM HCKaXKEenHi elle He uccenosatibl. Ony-
canHble B JIHTEPAType CHCTEMbl CHTHAJOB (Xemmunra, Barnepa)
ABASIOTCS, OYEBHAHO, YACTHHIMH CJYyUasMH.

5. 3ajaya CO3]aHHA peseiiHON CXeMHl, peanuayloiieit CHCTEMY
CHMHAJO0B, OTHOCHTCA K TEOpHH penefiHbX CXeM H B npuHUAne
npeacTasiaser co6oit 3aaauy MOCTPOEHHA (1, K) — nomociika
HmeeTcn psil METONOB pelIeHHsA 31oil 3aaauyr  (@HATHTHHCCKHC,
rpaguueckue, taG.anuible). ABTOPOM TPEAJIOKEH MCTOL, 6an-
pyloutniica Ha (opMyax JOMKHBIX neneii. Mcnonb3osatie 37010
MeToaa naer BO3MOXHOCTb NPH anMCHeMHM BEHTHJABHbIX 21E¢MCH-
TOB MOAYHHTH CXeMy, TpeGylolilylo BCeEro ONHOrO NepeKHatollero
_ KOHTAKTa Ha KaXIOM W3 3nementoB. 3TO NaeT HENOCPE/ICTBCHHbIH
nepexol K NpPHMEHEHHIO 3EKTPOHHBIX W KPHCTAJHUECKHX 3.7e-
MEHTOB. n.ﬂﬂ cxeM C 3JlCKTp()MaFIlHTHbIMH 3NeMENTaMH PAUUO-
HaJbHbLIM ABJKETCA anMeHeHHL‘ KOM6Hlal0Ballllﬂ Ha OOMOTKAaX.

3t
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\ Hoxzax 34
(Te3ncnt)
EPLIOB A. IN. — Hayusnifl COTPYAHHK

NPOrPAMMHPYIOLAS NPOTPAMMA
AN B3CM AH CCCP

Moarotoska 3aaauus K paGote ¢ T[T COCTOMT B COCTABJIEHHH 4

JOTHUeCKOR CXeMbl MpPOrpaMMbl, T. € B MPEICTABNEHHH 3aiatud
B BHIE MOCAEIOBATENBHOCTH HECKOIBKHX THNOB CTAHAAPTHEIX
«onepartopos». Kauawfi TakoR onepatop npeacrasaser cobo
pellieHHe HeKOTOPOR CTaHAApTHOA 3aladH. M1 pa3nuuaer cae-
AyIOLIHe THNH CTAHAZPTHHX ONEpaTopoB: apu¢MerHieckufi ome-
paTop A, JIOTHYeCKHA onepaTop P, UHKA, HecTaHAapTHHA onepa-
Top H.

pﬂn COCTOHT W3 Tpex uacrefl, paGoTalOlHX OAHA BCJIEL 38
apyrofi, TMII-1, MM-2 » MNI-3. MM-1, nocaenosarenbio ofpaba-
Twpan onepatopu A, P u H, pacnucuBaer ¢opmyas apupMern-
yecKHX OMEpaTOpoB B TOTOBYI0 NporpaMMy (NpH STOM NPOH3BO-
IMTCA MAKCHMAJbHAS JKOHOMHA paGouHx AueeK B Mpeaeaax
OHOMO OMepaTopa), CTPOHT KOMaHAB nNepeadud YNpABJICHHA,
peann3yiolliHe JOrHYeCKHE ONEPATOPH, a 0nepaTop H nepenaer
6ea naMenenufi B nporpammy. T1I1-2, o6pabaTniBas UHK/L, CTPOHT
BCC KOMAHIB YNPABNeHHs, OTHOCALUHeCH K LHKAY, H dopunpyer
KOHCTAaHTH Tepeaipecausd H HauyaJbHBA BHA NEPEMEHHBIX
KOMai, NpHYEM BCe KOMaHAH YMpaBJeHHd, OTHOCAILHECH K Mpo-
rpamMMe, NONY4aloTCA B OTHOCHTENbHBIX aJpecax. IM1-3 npon3so-
AWT pacrmpeleneHHe NAaMSATH, OKOHUATENbHYIO KOMMOHOBKY RpO-
rpaMMbl, MevaThb FOTOBOA NPOrpaMMH.

OnuchiBaeMas NporpaMMHpylowas

nporpaMma  CONePIKHT

1500 KOMaHa K SBAsETCA 2-M BapHaHTOM NpPOrpaMMhu, COCTaB-,

neHubiM B oKTAGpe 1955 r. — siBape 1956 r. 1-A BapHaHT
6bin cocTaBned B okTaGpe 1954 r. — anpese 1955 r. JI. H. Ko-
poaesnm (IIT-1), A. I1. Epwosnm (I171-2) = A. U. Cparo-
suy (MM1-3) .

HeKoTophie MepcnieKTHBH PA3BHTHS STOMO RANPAaBJAEHRA ABTO-
MaTHYECKOro MPOrPAMMHPOBAHHSA: .

1. HUcnonboBaHHue rOTOBRX THMOBHX NMPOrpaMM.

2. Mepenaya MawMHe COCTAaBJIeHHA GX€Mb NpPOrpaMMb no
CXeMe CueTa, HCXOAR H3 TpeGOBaHHA MOAYHEHHS JYViero sapH-
anTa NpOrpaMMbl.
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P Doxaan 35
(Te3ucn)

g)K OTOJIEB E. A.— HayuuA COTPYAHHK

t . ONbIT PABOTbI HA MALIHHE M-2
C ABTOMATHYECKHM YYETOM MACIUTABOB
|

Jannoe cooflLueHHe TOCBAILEHO HEKOTOPHIM BOMPOCaM npo-
rPAMMHPOBaHKA C NMOMOUIBIO METOAA <MIABAIOLIHX MacliTaGoB>
jnpu_pabore Ha QuKcHpoBanHOA 3ansTOR. -
CyHIHOCTb METONa «MIABAIOUIMX MaclTaGoB», NPHMEHEHHOrL
-ANS pROa 3a7a4 COTPYAHHKaMH Buuncautenbworo ueutpa MI'V na
mawnre M-2 SHUH AH CCCP, cocTouT B TOM, YTO HEKOTOphie
JUHCIAa XPaHATCA B ABYX svefikax 3VY: B ONHOW — «MaHTHCCa»,
.4 B JPYroil — «NOPsAOK» (HAH «MacliTab»)uucia; No XOo4y B
| MMCNEHHA BO3HHKAeT HEOGXOLHMOCTb W3MEHeHHs MacwraGos
. frex WM MHBIX BeJIHUHH, YTO TPOH3BOLHTCS ABTOMAaTHHECKH Npo-
ApamMMoi.
{ PaccMaTpHBalOTCR CTaHAapTHHE TNOAMPOTPAMMbI  OCHOBHBIX
'BJIEMEHTAPHHIX (YHKIHA, COCTaBJNeHHHIX B MIY pas naHxoro
VeTofia: NMOANPOrpaMMbl NEpeB0/ia W3 NeCATHPHYHOA CHCTEMH CHH-
‘CJIeHHAl B JBOHYHYIO K H3 JBOWYHOR B JIeCATHPHUHYIO.
; KpoMe TOro, paccMaTpHBAIOTCA NPOrPaMMbl HHTErPHPOBAHHA
‘cucteM nuddepeHUHaNbHEIX YPaBHEHHA MO MeToay Pyure-Kyrra
ic pugonsmexenneMm I'wina, xorza npasbie YacTH MBARIOTCA MO-
VIHHOM3aMH OT HCKOMBIX ¢yHKkuHilt, a Takxe, KOrla npasble 4acTH
JIPeACTaBARIOT co6oft Ipo6b H3 TPHMOHOMETPHUECKHX MOJHHOMOB.
s  [Tpou3Bo;uTCa CpaBHeHHe C NPOrpaMMaMH, COCTABJEHHbLIMH
¥a naabaoulylo 3aNATyo, NOKAa3HBAIOTCA HEAOCTATKH H MpexMy-
necrsa 0GOHX METOAOB.
© Ha npumepe pelieHHsi aare6panyeckoro ypaBHEHHS METOAOM
.J106aueBCKOro MOKa3nBAeTCs NpPeHMYLIeCTBO METOla «MNaaalo-
wHx Maclra6os» nmepen paGoToi Ha MiaBalolled 3ansaTof.
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Jloxnax 36
(Te3nchi)
KAPMA3HWHA JI. H — kauaunar ¢H3~-MaT. Hayk

o

BbIMHCJEHHE TABJIHL HA MALIHHAX

1. C 1952 r. BmnycKaerca cepus «MareMaTHueckHe TaGaHUB
UTM u BT AH CCCP».

Creun¢yka pa6oThl Haj TaGAHUAMH COCTOHT B HeOOXOAHMO-
CTH BHIBOAA H KOHTPOMA GOJILLIONO YHCAA 3HAYEHHH.

Bhiyncnienne, KOHTposib Talauu, MOATOTOBKA HX K H3/1aHHIO,
peleHHe KOPPEKTYP BHINOJIHAETCS HA MaIUHHAX.

TIpu cucTeMe HeMoCPeACTBEHHOTO BHIBORA BCeX TaGAHYHBIX
anauennil poluucaenHe Tabanu Ha BICM sasasercs  Masonpo-
nykTHpibM. BoaMoxnoctu CAM mim BHYHC/AEHHs TaGaHU OueHb
orpamiuenal, - ' »

2. (OCHOBNLIM MATEePHAJOM TPH KOHTPOJE BHYACICHHHX TaG-
JMIL @ TAKXKe HX NOATOTOBKE K M3ZAHHIO H KOPPeKTypax sBIdercs
maccis nepdokapT. Ero MaroropneHHe H KOHTPOAb BHINOJHACTCS
uwa CAM, 0CHOBHOM MeTO4 KOHTPOJR — NPOBEPKa pPa3HOCTed.

3. Jlo cux nop TaGAHUM H3AAIOTCA C HNOMOLIBLIO THOOrpag-
CKoro HaGopa, MOITOMY NPHXOAHTCH BecTH Oonbiuylo Goty
C xoppekTypaMu. KoppeKTypn BelyTcsi pydHHIM cnoco&a HP
KOHTPOJIbHHKAX. 3HauHTesbHO HajeXHee M JelleBne ¢orocser-
HLIA CilOcO6 H34aHHs TaGaul, OCYlUEeCTBIeHHe KOTOpOro - ynH-
paercsi B OTCYTCTBHE HEOGXOZHMOro OGOpYAOBaHHA: :

4. 3apauu:

1. Pa3paGoTka . METONOB BHIYHCIEHHS TaGAHL, NO3BOIAIOLIHX
6onee PAUHOHATBHO HCNONBb30BAaTh HMEIOILYIOCS  BBIYHCIHTEb-
HYK TCXHHKY M CO3J3aHHE CMeLHATHIHPOBAHHBIX MALIUH.

2. TlpuMexenHe BBIYHCTHTCIBHHX MAWKH 1A pa3paboTKn
TaoaHW.

3. AstomaTtuszauus paGoT, CBA3aHHLIX C H3JaHHEM.
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Joxaan 37
‘ (Teaucu)
KALLKOBA O. H.— nayunnil COTPYAHHK,
YYUWIKHH Il U — Hayunuit COTPYAMHK,
IIMbBITJIEBCKHRA g 0. — nayuHbil COTPYAHHK.

HEKOTOPBIE 3AIAYH FA30BOR AHHAMHKH

1. Pacuer o6rekanns npoduael B Tea BpAllEHHS OKOJO3BY-
KOBHIM MOTEHUHAJIbHLIM -TIOTOKOM rasa (T1. Y. UYywkun).

"Iina pelwenHs STOR 3a18YH NPHMEHEH METO] HHTErpasbiibix
COOTHOWGHHA, nNpemioXenHufi panee A. A. JIOpPOAHHUBIHLIM.
VpaBHeHHsi Hepa3PHIBHOCTH K G€3BHXPEHHOCTH, 3aMHCAHHBIE B
3/UIHDTHYECKHX KOODAMHATAX, HHTEIPHPYIOTCA IO KOOpAHHATE,
MeHsiolllefica BAOAbL rHmep6oa, OT rpaHHUb o6TekaeMoro npo-
¢Guas WM Tena A0 GECKOHEUHOCTH. B nosyueHHHX TakuM oGpa-
30M HHTErpajbHHX COOTHOINEHHAX MNOAWHTErpaJbHbie dyHKUHN
sTofi Koopauuare. Toraa
3agaya NPHOJHIKEHHO CBOAHTCA K Kpaeeofl 3ajaue AR CHCTe-
Mbi OGHIKHOBEHHbHX HA((depeHiLHaIbibiX ypasiensit no apyrofi
KOOpAHHATE.

ITocpeacreoM

MHOTOKpaTHOINo YHCJIEHHOMO  HHTETPHPOBAHHA

{ 3Tofl CHCTEMH Ha 3/IeKTPOHHON CUETHON MallHHe noa6HpaeTcs

R

pellienHe, YIOB/ETBOPAIOIIEE KPAEBLIM YCAOBHAM. Jtor noabop
MOXHU OCYILECTBAATL aBTOMATHYECKH MO cneuHanbHoli Nporpam-
Me. COCTABNEHKE HHTETPANbHHX COOTHOWeHHA 1O JHHHH, NDO-
MEXYTOUHBIX MeXay rpannnelt mpopHaA HAH Tena H GeckoHeu-
HOCTBIO, MO3BOJAET MOBHINATE TOYHOCTH  ANMPOKCHMAUHH M
YTOYHATbL NPHOIHKEHHOE pelleHHe.

TMono6ubiM MeToaOM ObUIH ONpedefeHb KPHTHUeCKHe uncia
Maxa AJAA SJAHNCOB H SJAJHNCOHACB BPALICHHS. B kauectBe
fipAMepa STHM METONOM DAaCCYHTHBAJIUCH TaKKe JO3BYKOBOE 06-
TekanHe npodras JKyKOBCKOro M ofTeKaHHe SJIHACOB 3BYKOBBIM
NOTOKOM rasa.

2. OcecHMMETPHUHOE CBEPX3BYKOBOE TeYeHHe cB06OAHO PACLIH-
pAloLLerocs rasa ¢ LIOCKOR nepexoAHoN MOBEPXHOCTHIO (0. H. Kau-
kosa u 10. 1. llImuirnesckuft).

OG6LiuHbHEe YPABHEHHR Ta30BOA JAHHAMHKH npeo6pasyoTca K HO-
BHIM KOOpAHHATAM — QYHKUHH TOKA H XapaKTepHCTHYECKOH nepe-
MenHOR, MeHsiowefici BIO/Mb XapaKTePUCTHK Mepsoro cemeficisa.

B OKpecTHOCTH MepexofHofi NOBEPXHOCTH pellienne 114 HCKO-
mbix ¢yHkunft (yrna Maxa, yraa HakioHa CKOpPOCTH H paccTosi-
HHs OT TOYKH O OCH NOTOKA) HARHEHO B BHAE CTEMEHHBIX PSAIOR
N0 XapaKTepHCTHUecKOH nepemenfiof. [l mocTpoenns peiuchis
B OCTAJbHOR CBEPX3BYKOBOA OGJACTH TEYEHHS IIpHMEHEH MeTon
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OCeCHMMETPHUHOTO YyaeHa COOTHOI.LICHHﬁ, BbLINOJNHAIOLIMXCA  BAOJb .i

AQPAKTEPHCTHK.

[loayyenue peLleHHs C HYHOfl TOUHOCTbIO CBA3AHO C oYyeHb
TPY/I0CMKHMH pacueTaMH, Kotoptie 6bi/H nipoBeieHbl Ha 3JIEKTPOH-
ot cueThoit Mawnne BICM. Pewenue paccmMaTpHBaeMOf 3aladH
3ABUCHT OT OTHOLIEHHA YAEJbHDIX TennoeMKoCTefl rasa mnpu no-
CTOANHIOM JlaBJeHHH H MOCTOAHHOM ob6beme. Dbl PacCYHTAHB
1a6aMUb HCKOMBIX OYHKIGH AJA  CJCAYIOlEHX 3HAYEHHA 3ITOrO
otnowenus: 1,14; 1,33; 1,40 u 1,666. '

»
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Joxaaa 38
(Te3ncul)
" KOPOJIIOK B C. — Kauguaat ¢u3.-Mar. HayK
; IOUWLEHKO E. J1. — KaHauaaT u3.-MaT. HaYK

ONPELENEHHE JAUHHK YPOBHA SYHKUHUN
ABYX NEPEMEHHbIX HA BbICTPOJIEHCTBYIOlllHX
3JIEKTPOHHDBIX CYETHBIX MAMIHHAX

Jlan onpefie/leHHs JIHHHH yposHsi (QyHKUHH IBYX nepemenibix

© HCMOAB3YIOTCA CXeMbl GayXNIaRHA MO CTopOHaM KBalpaToB CeTH

IR

napannenbHbix NpsMbiX € HKCHPOBAHHEIM LIATOM.

[puHATHE CXeMBl 6yaaHus OCYHIECTBAAIOTCA B puae npo-
CTHX H SKOHOMHBIX TMpOrpaMm A1 GLICTPOACHCTBYIOUIHX CHeTHLIX
MaulfH, NO3BOJRIOUINX QHKCHPOBATE pepluMHbl KBAAPaToB, HME0®
X ofuue TouKH C JuHHeR yPOBHR. '
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Hdoxaan 39
(reaucnt)
KYJTATHUHA O. C. — Hayusfl COTPYAHHK ‘

O MAWMHHOM NEPEBOAE C ®PAHLY3CKOro ﬂ3biKA
HA PYCCKHRA

. BupaGoTka anropuTMa nepesoaa.

. TTocTpoenne c/0oBaps AMA MAlIHHHOTO MepeBOAa:
a) BuGop nepesonos;
6) xapawTep C/J0BapHOH HHdoOpMaUHH;
B) cJjoBapb 060pOTOB.

. CTpyKTypa aJroputma nepesoja:

a) TPHHUMN MOHCKAa B CJIOBape;

6) oGpaGotka o6opoTOB;

B) pa3JHueHHe OMOHHMOB;

I) Tpynna aHaJH3MPYIOLINX MpaBHJ; v

/) xapakTep WHpopMauuu O nepesoAumol ¢$pase, mnoay-
4aeMoil aHaJHM3HPYIOLUMH NPaBHIAMH;

¢) rpynna CHHTe3HPYIOUIHX MPaBHJL. .

4. I'pammarnyeckHe OCOGEHHOCTH MAIIHHHOTO nepesoja:
a) pasieselve [Jaro/ioB Ha TrpyRmul; -
6) npeanoXHble KOAH.

. CTpyKTypa nmporpaMmbi nepesoja:
a) nopssoK paboThl NpaBuJ nepesoja.

j92
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Hoxaax 40
[ ‘ (Te3ucni)
‘HRJIIOBUMCKHUH 3. 3. — HayuHuifi COTPYAHHK

qKAMbBIH HH C. C. — aaGopanr

g ABTOMATH3ALMA NPOrPAMMHPOBAHHA

£ 1. MporpaMmipyOmHe APOrpaMMul

%  [IporpaMmspylollasi mMPOrpaMma Kak npuMep (OPMaH3aUMH
} caoxHoli 3anaun. Jlaerca onpeaeneHue CYETHOH 3afauH KaK 3a-

_ % aHWs aaropuTMa H PaccCMATDHBAIOTCA Pa3fHuHbie CNOCoGul omu-
s*iCaHH aJrOPHTMOB JJf DPY4HOro cuera H Aas maumub. Otme-
*: yaeTcsi HeoGXOAMMOCTb PACIIMPEHHSi aJAropuT™Ma fpH peanHlauuu
% ero Ha MAllUHHE H HCCJELYETCR COCTaB PacLiMPEHHOro anropHTMa.
§ Bpogatca vGoOlieHHbEe KOMaHAH (onepaTopnl) H cxema npo-
;(paMMBl KaK ONHCaHHE PACIWIHDEHHOro a/nropurMa. Paccmatpu-
_#BaloTCA CnocoGH aBTOMATH3aLMH TepeBoaa 06O6LIeHHHIX KOMaHA
£ Ha «A3HK MalUHHb». [1puBOAMTCSH HECKO/BKO aJrOpHTMOB T1pO-
@‘paumgpylomeﬂ nporpaMMbl H AaHAJH3UPYETCs ee ONuT 3KC-
,3§:nnyarauuu.
Y 2. Jlanbnefiuine MyTH aBTOMATH3AUWH MPOTPAMMHPOBANHMS
PaccMaTpHBaIOTCs pasMyHble MYTH aBTOMATH3AUMH MPOrpaM-
¢ MMDOBAaHHS MyTeM TPHMEHEHHS CTAHZAPTHHIX MOICXEM H MOAMpo-
4 rpaMM H aBTOMATH3aUHH COCTABJIEHHS PACIIHPEHHOro anropuTMa
" O HCXOLHOMY. . B
MccaenyioTcs NPHHUMMBE MOCTPOEHHA MPOrPaMMBbl, COCTABAAIO-
-k el cXeMsl (M. C. C.) H BO3MOXHHE NDHHUMHMB NOCTPOEHHA MPO-
. rpamMbl, pacnpenesiouedi. NaMATh.

3. ABTOMATH3aUHR KOHTpOAS

PaccMaTpHBalOTCA 3aJaud KOMTDOJSL Ha PasinuMbIX CTAAHAX
aBTomaTH3auMn nporpammupoBasusi. CrnocoObl KOHTpOAR # MC-
STOfLl aBTOMATH3ALHK KOHTPO/A.
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Hdoxnan 41
(ve3ucw)

YHOB A. A.— n0KkTop (H3.-MaT. HayK
B 0. H. — HayyHbA COTPYAHHK

0 JIOTHYECKHX CXEMAX MPOrPAMM

ATl
HO

1. [Heo6xoaHMOCTb pacu/eHelHs npoluecca NporpaMMHPOBAKKA
Ha BO3MOX! . 6o0/iee aBTOHOMHBIE 3Taflhi.

2. Buiges sHe 3N1€MEeHTapHHX OnepaTtopoB M OCHOBHBIX ymnpas-
asioux napi erpos. [TocTpoeHue cxeMbl CHETa.

3. Onepatupbl ynpasieHHs M HX OCHOBHHE THMbI. Ilepexon or
CXCMBI CUE. 8 K CXeMe NPOTrpaMMBl.

4. MeTostHKa 110CTPOEHHS hpOrpaMMbl NpH AaHHOR cxeme.

5. ConepxarenbHoe npeo6pa3oBaHHe CXeMbl CueTa H CXEMBl
HPOIrPAMMDLE € LeAbIO YAYHLICHHS OKOHYATEeJNbHOR NPOrpaMMul.

6. 1lonsitHe 0 cxemax anropHTMOB.

7. ToxaecTseHHble npeo6pa3oBaHusi aJrOPHTMOB H MX HCNOJb-
20BAHHE IS yAydllleHHf NpOrpamMM, :

8. O6 HCNO.Ib30BaHHK CXeM MPOrpaMM B HEKOTOPHIX BOfpocax
KHOCPHCTHKH.
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Hoxaan 42
(Tesncul)

NMYPTO B. A. — gauauaar GRAGNOTHUECKHX HAYK
MOJIOWHASA T. H. — uaysnuft cotpyanuk
O MALIHHHOM NEPEBOAE C AHMIHACKOTO f3bIKA
HA PYCCKHA
(HexoTopMe AMHIBUCTNYECKNC BONPOCM)

1. Kpatkufi 04epK HCTOpHH NMOCTAHOBKH NPOGJeMbl MAILHHHOMO
nepesoaa 3a PyGeoM H METOAOB €€ pelleHHs.

I1. TlyTs OCyUIECTBAICHHA MAUIKHHOIO NepeBoAa C aHIHACKOTO
A36Ka Ha PYCCKHA H BO3HHKAIOLIME NpPH STOM 3aAa4H.

1) HeoGxoruMocts (opManbHOrO aHaNH3a IPaMMATHYECKOR
CTPYKTYpH fi3bKa TPH MalMHHOM nepesoje.

2) CpaBHHTE/NIBHO HeGO/BbLIOE KOJHYECTBO CJOBOH3MEPHTE b
Hbix apdUKCOB B aHTMHACKOM s3biKe. JIEKCHKO-rpammaTHYecKan
OMOHHMHS.

3) CusTHe OMOHHMHH KaK Heo6XOAWMOe YCJIOBHE NPaBHALHOrO
AHAAH3a aHIHACKOA M MocTpoenHs PYCccKoR ¢pasnl.

4) Meroanl aHaJH3a aHrJAHACKONO NPEANOKEHHA:

a) Brenenne knaccoB caos anramufickoro ssmka no ¢op-
Ma/bHBIM MPH3HAKAM.

6) BuigeneHHe THIHUHHX CTPYKTYP aHraufickoro npeasoxe-

HHA.
. B) Meroa ananH3a CTPYKTYp nyTeM AeJeHit:) NPELIOKEHHSA HaA
AByunennnie (HAH Tpexwiennue) cpssu. IlocienoBaTeabHbie cTy-
NeliH aHaIH3a NPeLJOXKEHHA NO ABY- W TPEXWIEHHLIM CBS3AM.

r) «Pa3spepThisaHue» NPOaHANHIHPOBAHHOA AHFIHACKON CTPYK-

“ 'TypH B pyccKylo CTPYKTYPY.

'5) BO3MOXHOCTH JONOJAHHTENLHOH MPOBEPKH NDABH/ILHOCTH
aHajH3a aHIVIHACKOrO NPEJIOXKEHHs NyTeM NPHMENHCHHA MeToAa
Bap-Xuiaena:

a) Knaccuduxkauus aHrAHACKHX CJOB Ha HMEHa W MpeAHKa-
YrupHble cnoBa. TIDHHUHNN RHACKCALHH.

6) CayxeGHble C/IOBa B HX HHAEKCAIHA.

B) OTpaxeHHe CTPYKTYPHl @HFIHACKOrO MPEAJIOKEHHA NMPUHS-
TOM HHAeKcauued.

r) MMposepka npaBuIbHOCTH NOAGOPa HHAEKCOB AAs UAeHOB
NIPeA/IOKEHNS O KOHETHOMY Pe3yabTaTy, MOJYHYEHHOMY B pe3y/b-
TaTe COKPalleHHsA; BO3MOMXHOCTb CHATHA OMOHHMHH.

6) DnemeHTH OPraHH3aUMH CJAOBapA JIA MAUIMHHOTO nepe-
BOAA C AHIAHACKOro A3LIKa HA PYCCKHA C y4eToM ocoBeHHocTe R
ANIVIMACKOrO A3bKAa H NPaBHJAAMH aHAAH3a aHMIHACKOro npeaso-
HKeHHs.
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Joknan 43
(Teskcn)
PAMEEB B. U. — unxeuep

Ob OLHOM METOAE PACYETA HANLE)XHOCTH
3JIEKTPOHHbIX CXEM JHCKPETHOIrO JEACTBHs

1. Haacxknocts paGoThl sBASCTCA O/IHM H3 OCHOBHBIX Mnapa-
METPOB BBLIYHCAHTENbHON Mawuubl. M3BecTHbl Heckosibko paGor,
PaccMaTPHBAIOWIMX  BOMPOCH!  pacyeTa HAAEXKHOCTH OTAECJbHBIX
cxeM. Heo6xoanm o6kl MeToa pacuera.

2. Jlesenne 3JIEKTPHYECKHX lleneil B 3aBUCHMOCTH OT MaTema-
THUCCKOTD AllllapaTta, NpHMEHAeMoro AJIs HX aHajlu3a, Ha uend
JHHCHIBIE H HeJHHeHHble He [I0JHOCTbIO XapaKTePH3yeT 3JeKTpH-
YeCKyl 1lellb. 3HAHHe Xapakrepa H3MEHEHHS TepeMEHHBbIX BeJiH-
YHH MOXCT CYILCCTBEHHO M3MeHHTb MeTO] H3YYeHHA JaHHOH
FJACKTPHUCCKOH LEMH.

IlesecoobpasHo aenenne 3JeKTPHYECKHX LieNel MO Xapakrepy
H3MEHEHHA NEePeMEHHHIX BEJHYHH Ha CXeMbl MHCKPETHOrO H He-
NIPePLIBHOTO ACHCTBHA.

34BHCHMOCTL MEXJY MNepeMeHRbIMH BeJHYHHAMH HA BXoae H
BLIXO/le CXCMbl JIHCKPETHOrO JCHCTBHA 3a/JaeTcs JOrH4eckoit GyHkK-
UHeil H MOXeT ObiTb B PeajbHbIX CXeMaX peajn3oBaHa aOGCOMHOTHO
TOYHO B OTJHYHE OT CXEM HeNpepbBHOro AeHCTBHA. XapaKkTepH-
CTHKAQ JOCTOBEPHOCTH PabOTHl CXeMbl JAHCKPETHOrO JeHCTBHS He
HMeeT NJaBHOIO nepexofa: cxeMa HJAH paboTaeT npPaBHABHO —
TOrJla OCHOBHAA (PYHKLHOHAJbHAA 3aBHCHMOCTb BHINOJHAETCS al-
COJIIOTHO TOYHO, HJAH PpaboTacT HENpaBHJbHO — TOrAa OCHOBHAN
($yHKUHOHA/IbHAA 32BHCHMOCTb BHITIOJIHAETCS € HEJONYCTHMO 60Jb-
woit owHOKOI.

Ecau cxema npH M06bIX A0NYCTHMBIX H3MEHEHUSX MapaMer-
POB 3/1EMEHTOB, BKJAIOUAH H M3MEHEHHsl NUTAIOLHX HAnPSIKEHHUH,
6e30WHO0YHO BBIMOAHAET 3a4aHHOE NOFHYecKoe jelicTBHe, TO Ta-
Kas CXeMad MOXeT ObiTb HA3BaHA HAAEKHOH.

Hayucune peanbHbIX  3M€KTPHYECKHX  Heneil  HenpepbiBHOTO
Nei"TBHA coCTaB/seT npeiaMeT TeOpHH ToynocTH. Mo aHaJorHu ¢
3THM HM3YYCHHE PeaNbHbiX Ueneil JHCKPETHOro JICHCTBHA MOXKeT
OLITb NPCAMETOM TEOPHH HANEHKHOCTH INEKTPHUCCKHX Ueneil AHC-
KpeTHOro ;ICHCTBHA.

TeopHs HAIEKHOCTH JOMKHA PelaThb CAC1yOllHe OCHOBHBIC
3aJauM:

a) 10 3a1aHHHLIM OTKJIOHECHWAM [1aPaMeTPOB (10nycKam) Beex
BXOAAUMX B CXCMY 3J1CMEHTOB H OTKJIOHEHHAM HANpsKEHHS BCeX
HCTOYHHKOB MHTAHHA A9 34/1aHHOH CXeéMbl OnpeAeHTh HaleX-
HOCTh paboThi (NPAMAn 3aKaya  WIKH  3a]44a aHAJM3a CXeMB);
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6) no 3aJaHHOM HaZeXHOCTH AAHHOR CXeMbl OnpeleHTs A0-
NycTHMHE OTKJIOHEHHS NapaMeTpoB BCeX BXONALIHX B CXeMmy 3Je-
MEHTOB H AO0NYCTHMhHIE OTKJIOHEHHA Hﬂl’lpﬂ)l(eHHﬁ BCE€X HCTOUHHKOB
nuTaHHs (0OpaTHas 3ajaya HAH 3a1a4a CHHTE3a CXeMb).

3. B cuay npepuiBHOCTH OCHOBHOM (YHKUMOHANBHOR 3aBHCH-
MOCTH W OTHOCHTE/bHO GOJIbLIMX 2:aYeHHR OTKJIOHEHHH fapamer-
pos (10—30% OT HOMHHaNa) NOJIOKEHHA W METOAW pacueTa Hi-
BECTHHIX TEOPHA TOUHOCTH He NMPHEMAEMbl MPH PAaCCMOTPEHHH 3JC-
KTPHUECKHX Uerefll IHCKPETHOro AeACTBHA.

PacueT HafeXHOCTH CKOJb YFOJAHO CJOXHORH CXeMbl AHCKper-
HOro JefCTBHA MOXeET OGhiTb CBeAeH K pacyery HajleXHOCTH OT-
AeNbHBIX NMPOCTEAUIHX CXeM.

HexoTopbie [OMOJHEHHSt K H3BECTHHM Cnocobam pacucia ¢
NOMOLLBIO BOJBTAMNEPHHX XaPaKTEPHCTHK JenainT TpadnueckHi
MeTOJl Onpejesielus HATPSIKEHHH B OTAEAbHBIX TOYKAX A0CTATOYHO
NO/IHBIM M OGIIMM 1Jf pacyeTa oOuelib CJHOMKHLIX HEJHHEHHBIX
9/EKTPHYECKH uenen. .

HecaoxHbie npasHJja NnO3BOJAKOT paccqmbmarb HEJMTHHEHHHE
lleNH OYeHb MPOCTO C YYETOM OTKJIOHEHHH NapaMmeTpos 3/1EMEHTO8.
Pacuer MoxkeT ObiTh BHIOJIHEH KaK Ha Hauxyiluee, TaK H Ha Be-
POSTHOE COYETAHHE MOrPelHOCTeH 3JEMEHTOB.

4. Jina ynpolweHHss W YCKOPEHHR pacueTos te.recoo6pasno
flofb3oBaHHe HOMOrpaMMmaMi. Bo3moxHo pewlenne Kak npsaMoR,
TaK ¥ O6paTHOM 3ajauH.

5. OcHOBHbIE NPaBHJA MOCTPOEHHS BOJLTAMIEPHBIX XAPAKTE
PHCTHK LAs MPOCTHX H CJOXKHBIX uenedt € yueToM OTKJIOHCHHS
NapaMeTpoB H OLEHKA MOTPeWHoCTed MeToaa paciera.

6. TNpumepbl pacyeTa HEKOTOPHIX CXeM.

: CIA-RDP83-00418R007500070001-0
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Hoxzan 44
(reaucal) .
WPEMAEP 10. A — xananaar Qu3.-MaT. Hayk

METOJL MOHTE-KAPJIO

Cxema 8ATOPHTMA, A8BAEMOro METONOM Monre-Kapao s
peluenus pAaa BaxHERWHX 3a7au,TpeSyeT SanOMHHAHHA Manoro
YHCNA MPOMENKYTOUHHIX Pe3yasTaTos.

OwnbKa, nonydaemas B pellleHHH N0 METORY Monre-Kapao,
OnpeaensieTcA WHCAOM MCNHTaHuA. OwHOKH OKpyriaeHnns n apnd-
MeTHUeCKHE OLIKGKH B OTACJBHHX MCMHTAHHSX HE BARSIOT Cyille-

CTBEHHO Ha TOYHOCTb pe3yJbTara. PeaabBo RAOCTHXHMAA TOYHOCTD - k

COCTaBASET OKONO TPeX AECATHUHHIX 3HAKOB.

O6aacTbi0 NPHMEHEHHA METOAR MosnTe-Kapao SBARKIOTCA 3a-
naun, rae He Tpedyercs CARIIKOM Gobuas TONHOCTS, HO caMa
3271848 HOCHT CJOXHYIO CTPYKTYpY. B nepeyro ouepean CloAa
OTHOCATLA KpacBuie 3alaud A ypaBHeHHA B YaCTHHIX NPOH3BOA-
HbiX, BHUHCAEHHA MHOTOMEPHHX MHTErpaos, pellenue HHTerpanb-
noix ypashenuit. OcoGenno yaoGHp 3aja9H, HMeOmye BEPOAT-
HOCTHYIO NMPHPOAY: 381a4H TEOPHH paccesHHsi, NPOXOXKAEHH Ya-
CTHU uepe3 BEUIECTBO, TEOPHH crpeab6ul. Psan 3anas, - peuenne
KOTOpHX OGHMHHIMH METOAaMH BhLI3HBAET 60oAblLINEe BHYHCAHTEND-
Hble TPYAHOCTH WAH BooGlle HepeannHo B HacTosilee BpeMs, MO-
Rw 6bith 3dPeKTHBHO pellieHH ¢ NOMOUIbIO merona Monre-

apJao :

Jlns peanM3allii METOAA MOXHO HCMO/b3OBATL CyliecTByioline
MalKHb, SG(EKTHBHOCTL NPHMEHEHHN KOTOPLIX MOXHO YBEAHUKTD
coananuem cneumansiux npucrasok. Ho Gonee 3hdeKTHBHbIM AB-
AReTcsi KOHCTPYHPOBAHHE CRELHATH3HPOBEMHKX MAILKH, pellaio-
wux AM60 OTAeAbHHA Kaacc 3ala¥ NO MeToay Monure-Kapao,
AH6O ONYCKAMOUYX BO3MONKHOCTh PeLleHHs LIKPOKOro Kaacca
3a71a4 NO STOMY MeTOAy (MalIHHH YHHBEpPCa/JbHOro tuna). [o-
CrelHie DBA THNA MALIMH AGMKHH ObTh CYUIeCTBEHHO Mpolue
UHGPOBHIX MAUIKH OSIEr0 HA3HAUEHHA.

-1 i b e T

4 38/1a4aX HMEETCs MHOro

‘“zanaw, MO OT/NAXEHHHM MNPOFPAMMaM NPOBOAHTCH,

Dloxaan 45
(Te3ncul)

P. — nokrop ¢u3.-MaT. HayK
1. — xaHARAST M3.-MAT. HAYK

ONbIT NPOrPAMMHPOBAHHA H PEWEHHSA
HEKOTOPbIX MATEMATHYECKHX 3ALAN
HA MAIIMHE M-2 3HHH AH CCCP B mry

MTY nauan peryispHO SKCIIYaTHPOBATL MallWHy M-2 cos-
uectio ¢ SHUH ~ AH CCCP c KoHua naexa6ps 1955 T.

5 TemaTHKa MpEAIOMEHHHX 3anau pecbmMa pa3HooGpa3ia (cu-
;icTeMbl OGHIKHOBEHHEIX anddepenunantibix ypaBHeHnfl, oThHCKaKHe

KCTPeMYMOB (YHKUHH TPEX NEPEMEHHHIX, CHCTEMH JAHHEAHbIX 841~
X auJecKHx M FPAHCIECHACHTHRIX ypaBHeHHil, BHUHCAEHHE Hecol-

“ CTPEHHHX HHTErpajoB, COCTaBJeHHE Ta6AKL U T. A.), OAHAKO BO
cxomunix uacteft. TlostoMy Obino
4 eHO' tHauana CcOCTaBHTh OnGiHOTEKY CTaHAApTHEIX noanpo-
‘TpaMm.
ﬁ « CunrdeM, 4To B GOABIINHCTBE CAYyuaes pabota Ha GHKCHpO-
“PauHOR anATOR C NOCTORHHLIMH macurtabaMu HenejecooGpasHa,
nostomy paGoTaem s ABYX pexuMax: Ha naasawoied 3anaTofl H Ha
;_"_xpa’ucupbsannoﬁ 3aNATON C «MNIaBALIHMHK MaciTabaMu».
: B COOTPETCTBHH C 3THM 6u6ANOTEKA CTAHAAPTHHIX MOANPO-
TpaMM COCTaBEHa M3 ABYX yactefi, NPUMEHHTEABHO K KaXioMy
‘3 9THX PEXHMOB. (O pa6ote ¢ NAABAICIHMH macurrabamu Gyaet
.oTAeAbHOe CoollueHHe).

. CocTaBiesa nporpaMMa BBOJA, KOTOpas KOHTpOJIHpYyeT npa-
 BrasHocth BBOAA Marephana ¢ niepdoeNTH H CTABHT CTAHAApPT-
“Hnle NOANPOrpaMMbI H Apyrofi MaTepuan Ha COOTBETCTBYIOIHE
-mecra 3Y.

MeroanKa OTAaAKH 3agay pa3palorana ewe cnabo. Peienne
KaK MpaBHao,
CMEHHBIMH HHXKEHEpaMH, 6e3 MPUCYTCTBHR MATEMATHKOB.
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STEPMAH H. H. — xananaar ¢us.-MaT. HayK

OCOREHHOCTH nPOTPAMMHPOBA_HH’
HA MAIMHE <YPAJl»

HasnaueHHe H XpaTKas XapaKTePHCTHKA MallHHK «Ypans.
dopma NpPeCTABAEHHS UHCE] H BEJHUHHA Pa3PAAHOA CETKH, em-
KOCTH HaKonuTeJell M BpeMeHHble NApaMeTph, BHEWIHHE YCTPOA-
CTBa MallHHBI. L

Cocrap onepauufi u cTpyKTypa KoMaua. Hekoropnie ocolen-
HOCTH onepausil, BunoaHseMmux Mammiofl. [IpuMepH npocTeix
nporpaMM. ANMNPOKCHMALHOHHKWE (GOPMYJH H NPOrPaMMH AaA
peanM3altiH B MaUIHHE HeKOTOPHX 3nemeHTapHuix ¢ynxuust. Oco-

GeHHOCTH MPOrPaMM LISt MAlUHH C (HKcHpOBaHHON 3antroﬁ{yl'lpu- .

Mephl paGOYHX NPOrPaMM Afsi PEIEHHA 33429 Ha MawpHe «Ypany

H HX napamerpbl (eMKOCTb HaxomuTejell, KOJNH4YECTBO KOMaud, -

BpEMS PelleHHs H T. I.).. _

CneunaibHble METOAW NPOrPaMMHPOBAHHS A5 MAUIKH ¢ QHK-
cHposaHHOfl 3ansTofi; HcnoAb3OBaHHE MOANMPOrPaMM ANA BHIMOJ-
HEHHA OMepauHg ¢ MJaaBalowed 3ansATod, aBTOMaTHYecKas Kop-
peKTHpOBKa MaciiTaGoB H MacluTaGHeix K03(GHUHEHTOB.

XapaKTepHCTHKAa HCMEITATEJbHEX NPOrpaMM H METOAM KOHT- .

poNIst NPaBHALHOCTH PAGOTH MAUIHHM.

7
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Doxaax 47

: (Te3ncm)
ABJMTOHCKHRA C. B.— kanaugar ¢us.-mar. nayk
MHOrO3HAYHASl IOTHKA H TEOPHA
3JEKTPHYECKHMX CXEM

;B npuaoxenusx wacto BCTpewalorcs ycrpoficTsa, Kotophie
‘HMeioT, BoOGlE rOBOPS, 71 BXOAOB M M BHIXOAOB, KRXAWE H3

KOTOPbIX MOrYT NpeGhBaTh B OAHOM M3 R COCTOAHMA, npHuem
COCTOAIHHA BLIXOAHHIX KaHAa/NOB ONHOJHAYHO OMPEAeARIOTCH CO-

CTOsiHHEM BXOAHHIX KaHa/0B. MOXHO XapaKTepH3OBaTh COCTORHHA

BTHX KaHaJOB MOCPeACTBOM Leanx 4ucea O, 1, 2, ..., k-1. Oye-

BHIHO, 4TO PaGoTa TaKHX YCTPOACTB ONMCHBAETCA HAaGOPOM He-
. KOTOPHIX M GYHKUHA OT # NEPEMEHHHX TaKHM O6pa30M, ¥TO
SHAYEeHHS apryMEHTOB YKa3hiBAlOT COCTOSIHHS BXOIOB, a8 3HAYEHHA
@YHEUMA — COCTOAHHA BHX0A0B. COBOKYNHOCTb BCEX TAKHX (yHK-
‘WA obpasyer K-anauHoe JOrHyecKkoe HcaHcaenue.

% QYHKUMH MOTYT 3a]aBaThCsl C NOMOWBIO Tabauu. OaHaKo Ta-
" BO€ ‘3ajlaHHe CBA3aHO C IPOMO3AKOA 3aNUCLIO Aaxe B chAydae
4@2 (7. e. anre6pu JOTHKH) M HeGoabwux n. BosHnkaer 3ajaua
7O 3anaHud QynkuuR K-3sHauHOro HCuHC/NEHHA NocpeactsoM dop-
;‘ryn. NOCTPOEHHLIX H3 HEKOTOPOro MHOXeCTBa OoJiee npoCThiX
&3JIeMEHTapHBIX GYHKUHAS,

Hspecto, uto MmoGas ¢ynkumst K-awaunoR JoruKH MoXer
BITh 3anHcaHa ¢opmysofl, nocTpoeHHOA B3 QYHKUMR TaKHx CH-
M. Takue GOPDMynH MOTYT GHTb HHTEpECHH TaKke H ¢ Tof
7TOYKH 3PEHHA, YTO OHH B HEKOTOPHX CAyuYasx oOToGpaxaloT
1 STPYKTYpYy CXeM.
©77" B CBA3H c 3THM BO3HHKAaeT 3a1a4a O BHIENEHHH BCEX Tex

¢ucteM H3 K-3Ha4HOrO MCUHC/EHHS, Yepe3 KOTOPHe MOXeT ObiTh

7

4" @306paxeHa B BHLE GOPMYJH BCAKAS (QYHKIMS ITOMO HCUHCACHHA

/'(npo6aema nonnot). ITpoGaema noaHoTH peutesa Bo BceR o6

. MocTH. OKa3biBaeTCs, YTO M3 BCAKOA TaKOf CHCTeMH (NOAHOA CH-
€TéMbl) MOXKHO BHODATH MOVIHYIO NMOACHCTEMY, HO COCTOSILYI0 H3
KoHeuyHoro uHcaa Qyskuuil. Ognako obiee peleHHe OKa3uBaercs
NPAKTHYECKH He 3PPEeKTHBHHIM.

B cayyae nponsposibHoro K MOXHO yKa3aTh psa AOCTATOUHBIX
KpHTEDHEB NOJHOTH H obnanaiomwx 3¢¢PeKTHBHOCTBIO. Bce oun
OMHPAIOTCH Ha NOHATHE TaK Ha3biBAEMOro 3aMKHYTOMo Kjiacca.

SddexrHBHbie KpuTepHK noviydenn ana K=2 [ocrom 1 ans K:3—
AoknanyukoM. B 3THX caywasx npobaema NOAHOTH jgomycKaer
noatoe 3¢pexTHBHOe peulenne. OKa3nBaeTCA TAKXKe, YTO MpPH
K:2 H3 BCAKOA MOJIHOA CHCTEMH MOXHO BHOpaTh MOJIHYIO -ROA-.
CHCTeMY H coaepXanlyio He Gonee 4 ¢dynkuuft, ara K:3 coor-
BETCTBYIOILAA NOJHAA NMOACHCTEMA COACPIKHT He Goviee 7-OyHRUMPA.
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Joxnan 48
(Te3nucn)

7
4

BEOHSAKOB A. A — nnxenep

3JEKTPOMEXAHHYECKHA AHOSPEPEHUHANBHbLIA
AHAJIH3ATOP

OG6wiasi XapaKTepHCTHKa MallHHBI H ee CTPYKTYpPHhe 0COo-
: GexnHocTH.
: XapaKkTepHCTHKH OCHOBHBIX MAaTEMaTHYeCKHX YCTPOACTB IHG-
depeHunanbHOrO aHa/H3aTOpa (HHTErPHPYIOLIKX, (GYHKILHOHAIb-
HHIX, CYMMHDYIOUIHX, MHOXHTeJIbHHX), HX KOHCTPYKTHBHblE OCO-
GEHHOCTH H TOYHOCTb PabOThl YCTPOICTB NpH 06pa3oBaHun (yHK-
mi ¥ peaanbaudH onepauil.
ABTOMAaTH4eCKas HaCTPORKAa, KOHTPOJIb H YNpaBJieHHe: KOM-
MYTallHsi YCTPOICTB, BBOA YC/OBHH 334a4H, KOHTPOJIb NPABHJLHOCTH
HACTPOAKH, NPHUBOA HE3aBHCHMOl MepeMeHHOR M CHCTeMa aBTOMa-
THYECKOrO PEryJHPOBAHHA CKOPOCTHOTG PEXHMA, CJCAALIHE CHCTE-
MBl, Bbl1aya pesyabrara.
- OCHOBHBIE MOMEHTHI MOATOTOBKH 3a/ay K PelICHHIO Ha Ma-
muHe: npeoOpa3oBaHHe ypaBHeHHH K BHAY, YAOGHOMY AJsi pelue-
. MMA Ha MallUHHe, COCTaBJeHHe CXeM HAaCTPOMKH, pacueT MacuiTta-
6oB M MacwTabHLIX Ko3dduuHeHTOB.
OnuT pelleHHst HEeKOTOPHIX 3alay Ha MallHHe H CPABHHTEb-
Hble OLEHKH NPHGOPHOrO PellleHHs ¢ YHCAEHHLIMH DelleHHAMH.
OcHOBHBlE. METOAN KOHTPOJS TOMHOCTH Pa6oThl OTIesbHbIX
MaTeMaTHYeCKHX YCTPOACTB H MalUHHB B HENOM.
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(Te3ncn)
BE

HKOB 0. H. — nnxenep
PA

J

MEEB B. H.— nuxenep

CNEHMHAJIH3IHPOBAHHASL ABTOMATHYECKAS

LLH®POBASl BbIYHCJIHTEJIbHAA MAILIHHA
THNA «<KPHCTAJJI»

1. Beenenne

3anaun, peluaeMbie Ha MawuHe «KpHcrama»: pacuer 3ge-
KTPOUHOIl NJOTHOCTH, CTPYKTYPHBIX aMMIHMTYA H 3HAYeHHs napa-
MeTpa p?. OcHoBHble (OPMYJibl, BO3MOXHHE BapHaHTH pelleHHs,
NHANa30HH H3MEHEHHA HCXOAHHX AAHHBIX.

2. OcHOBHbE IKCNAYATALHOHHO-TEXHHYECKHE NapaMeTpH
MaWHHb

OGuwme noxasatead mawunbl. Bpems pewenus 1, 2 v 3 3a

ARauy NpH Ppas3andHblXx AHANa3oHax H3MEHEHHs HCXOAHBIX AaHHBIX
3anau.

3. Cocras MauiMHb M OCOGEHHOCTH OTACNBHHX YCTPOHCTB

Baok-cxema MalMHH. YcTpo#lcTBa A8 BBOA3 HCXOJAHMIX AaH-
HBIX H BLIBOJA PC3YJbTATOB H HX OCOGEHHOCTH (aBTOMAaTHYeCKH#
nepesojl, KOMTPOJb, CKOPOCTh paboThl H Ap.).

DyHKIHOHAALHOC YCTPORCTBO H €ro 0co0eHHOCTH. BnipaGoTka

Blla‘leqiiii TpHroHoMeTpHYeckHx  ¢yskuuit. CaeleHHe YIMJIOB H
nepBoit uetepri. BulpaGoTka snauennit dynkunn ¥ (p?). Yuer
aromioro peca. BuipaGoTKa 3uauennii wHIeKcos A, k M ux npc-
HIBCACHHS,

4. Pabora MawHrb

ﬂpouccc pelCHHA 33aaaY%H HA MalUlHHe (KpllCTaJlJ'l).
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Hoxaan 50
(Te3Hchl)

HHBKOB M. I. — HayuHhil COTPYAHHK
AJJALIHUKOB  B. A. — HayuHbii COTPYAHHK

ONBIT 3KCNAYATAUHH 3JNEKTPOHHOIO
1 BbIYHCJIHTENS 3B-80-3

* ONWT SKCMAYaTAUME SVIEKTPOHHMX BBIuHCAHTENeH B LHATH n
MTY nokasaj, YTo 3TH MalIHHH HMEIOT PAA Cepbe3HbiX SKCniya-
PALUMOHHEX HEJOCTATKOB, OGYC/AOBJAEHHHX HEXOPaGOTAHHOCTbIO
FeXHHYECKOTO NMPOEKTA H MVIOXHM BHIMOJIHEHHEM OTAENBHHX Y3JI0B
W neraaed. -’

" OcuoenbiMi Hemocratkamu IB-80-3 ssasiorcs:

; 1) Manas eMKOCTb 3alOMHHAIOLIEro ycTpoicTsa;

. 2) HeBO3MOXHOPTH NPOBEAEHHA MOJHOIO KOHTPOAS  BHUHC-
JeHRA 3a oaun nporoH nepokapr;
©  3) HH3Kas HaKeXHOCTh paboTH.

. Bcnencrsme STHX HEROCTATKOB (AKTHUECKAs NPOHIBOAHTEb:
@OCTb Mali#HH COCTAR/SET JHWb HECKONbKO MPOLEeHTOB OT 3a-
_MBNEHHON B TEXHHYECKHX YCJIOBHAX, & BhiMOJHEHHE Ha Helt pac-
!¥yeroB, CBA3aHHMWX MECTKMMH CPOKAMH, MDAKTHUECKH HEe nper-
; CTABJIACTCA BO3MOMKHBIM,

‘-, BHOYCK 5JEKTPOHHBIX BHUHC/HTEJEd MOMeET CTaTb uenecoot-
PasibiM TONLKO NPH YCAOBHH YJYULIEHHS MALIMHH B CAepyIOLIHX
HanpasJ/IeHHAX:

. 'l. Jomkna GHTb YBENHYEHA EMKOCTb 3aNIOMHHAIOLLEr0 yctpoii-
€TB8,;

2. Bostee TIaTeAbHO AOGMXKHA OHTL pa3paloraHa CHCTeMa

“KOHTPOJIR “BLIUHCJICHHH;

3. JomxHb ObiTb R0paGoTaHnl B KOHCTPYKTHBHOM OTHOLIEHHH
ya3au H G/OKH, paGoTalollde HEHAfeKHO: PEAyKTOp npoGHBHOTO

MexaHH3Ma, OJIOK NHTaHHs, KpeflleHHe KacKalos H np.
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Hoxaan 51
(Te3ucnl)
BUHbKOB M. I.— nayunnit COTPYAHHK

MCCAENOBAHHE 3KCNJAYATAILHOHHbIX CBOHCTB
TABYJATOPOB NPUMEHHUTEJbLHO K 3AJIAUYAM,
PEIHASMbIM HA MALIHHOCYETHbBIX CTAHUHAX

:AAIIMHOCTPOHTEJIbHBIX 3ABOAOB

ONBT HCNOB3OBAHHA CYETHO-aHAJHTHUECKHX MAallMH Ha 33-
poackix MCC CBUAETEABCTBYET O HAJIMUHH 3HAUHTEJbHHX pas-
PHIBOB MeXIy 3KCMIYaTalHOHHHIMH ceofictBaMH  Taly/aTOpOB
W NpeAbABAAEMBIMH K HHM TPeGOBaHHAMH.

OCHOBHbIMH HeAOCTAaTKaMH CYETHHIX M MeuaTalolHx Mexa-
nuamos Tabyastopos T-4MH u T-5 asasiorcs:

a) Majabie HX €MKOCTH, .

6) NMOCTOAHCTBO MJAH HENOCTaTouHas THOKOCTb CHCTEM pas-
NC/IeHHsI CYETHHIX MEXAHH3MOB Ha CUETHYHKH,

B) IIOCTOAHCTBO CHCTEM pa3aejiesus nevyaTaloHux MexaHH3- | -

MOB Ha CeKUHH,; . s
T) HENpHCNOCOGJEHHOCTb K MevaTanuio OYKB, BHsBBAIGIlas

Heo6X0AHMOCTb NPHMEHEHHA UHQPOBBIX KOAOB AJs 0603HaYeHHA

NPH3HAKOB.

HenocratkaMu
T-4MU sasnsiores:

a) OTCYTCTBHC BO3MOXHOCTH BBOAA uHCeJ B OGBIYHOM BHIE
WIH B BHle NONONHEHHs W3 JioGOoro paspsiiia CYeTHOrO MEXaHH3-
Ma B 6ol NpyroRt paspsai;

6) OTCYTCTBHE BOIMOMHOCTH TNeyaTaHust uHCeNt, (HKCHpYIO-
UWXCS ¢ KAKOM-JH60 pa3psiie CYETHOTO MeXauuaMa, B JioGom
paIpRs  MeuATAaKIUIero MeXaHH3Ma.

C MM HCLOCTAaTKOM  PEIefiHO-KOHTaKTHHIX cxeM  TabyaaTo-
pos T-4MH u T-5 sABNAETCA OTCYTCTBHE BO3MOXHOCTH BbIMOJHE-
I8 yMNOKCHHA TAGAHYHBIM METONOM, MpenaTtcTsyouiee 3ddek-
THBIOMY [IpHMEHCHHIO CUETHO-aHAJHTHUECKHX MallHH IR Me-
XaHu3laur uopmaTummx pacqe'ron.

Jltw veTpalenus 3aTPyAHeHHA NDH DelleHHH CAOXKHBIX 3ajad
i osbitenust 3GAEKTHBHOCTH NPHMEHEHHs  CYETHO-aHaJIUTHYe-
CKHX MauiHH B YCJIOBHAX MCC MaluMHOCTPOHTEJIbHBIX 33aBOIOB
3KCILTyATaUKONKbIe CBOWCTBA TAOYAATOPOB AOJIKHE ObITh Yayd-
[eHbE c1e1yolHM 06pa3oM: )

1) eMKOCTH CUETHOIO H TMeyaTaioillero MEXaHH3MOB [OJIXKHH
cocranaats coorserctsento 140—150 w 110 pa3spanos:

penefiHO-KOHTaKTHO!l  cxeMbl  TabyasaTopa
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2) cHCTEM2 PA3Ne.[eHHA CU THOMO H MEATAIOUEr0 MEXaHH3-
MOB Ha CYETHHKH M CEKUHH AOIXKHA obecrneynBaTh BO3IMOMXKHOCTD
HaHGONge NIONHOIO HMCNOAB3OBAHHA eMKOCTed;

3) NPHMEPHO MOJOBHHA EMKOCTH CHETHOTO MEXaHu3Ma 104X
Ha GuLiTb NPHCTIOCOGMEHa K NPeoGpa3OBAHING  BBOZHMBIX  HHCed
B JIONOTHEHHS,

4)aeBas 4acCTb MNEYaTaOUWEro MCXaHH3Ma AOMXKH ObLITL NPH-
€nocoGeHa K MeyaTanHlo OyKBeHHbIX 06o3HaueHwi;

5) nocTpoeiHe peJIeiio-KOHTAKTHON CXeMbl JO0MMKHO o6ecne-

WHBATb BO3MQXHOCTb BHINOJIHEHHS BCCX AEHCTBHN, J0MyCKaeMbiX

cxemoil Ta6ynaropa T-5, ., KpoMe TOro, BOIMOXHOCTb BhINOJHE:
HUS YMHOXEHHS TaGAHUHBIM METOLOM,

6) nocrpocHHe PE/IeiiHO-KOHTAKTHOR CXEMH  JOJKHO o6ecne-
WHBATb MAKCHMa/bHYIO MPOCTOTY HACTPOHKH MAaIUMHbL

7) KOHCTPYKUHH OCHOBHBIX MEXAHH2MOB W TOCTpOCHHE peaneii-
HO-KOHTAKTHOM CXeMbl AO/IKHb MpefyCMaTpHBaTh BO3IMOXKHOCTL
ABTOMATHYECKOrO KOHTPOAR BHIYHCEHHA.
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(Te3ncn) (Te3ncn)

BUTTEHBEPTI U M. — kaHangat TexHHYeCKHX HayK

O PACIIHPEHHY BO3MO)XHOCTEA 3JIEKTPHYECKHX
MOJEJIEH, PASPABOTAHHbIX B K6 MMull

1. Ycrpoitctea HaGmofeHHs ¥ (HKCAuUMH pelleHHi, noJydae-

MBIX C NC OB 3IAEKTPOHHHIX Moaededl, pa3pabOTaHHHX B
Kb MMul
2. Pewter: * KpaeBbiX 3a4a4 Ha 3/IEKTPOHHHIX MOAENAX Me-

TOJIOM MHHK «H3aUHK C MOMOILBIO 3/I€KTPOHHONYYEBOrO MHHH-
MH3aTOP2

3. Cnocobul pelleHHs Ha 3JeKTPOHHBIX MOZe/sAX CHcTeM anre6-

PaHuEeCKHX K TPAHCEHIEHTHHIX YPaBHEeHHH.

i
4. Manan sqekTpoHHas Mojeap THoa MJI-2 nas  peweHHs

CHCTEeMBb! anre6paHuecKHX YpaBHeHHHA ¢ 12 HEH3BECTHBIMH.

5. PemieHre Ha 3M1eKTPOHHBIX MOJE/AX HHTErPalbLHLIX ypaBHe-
uuit Tna dpearonsma i BosnbTTepa MeTOLOM NOCAENOBATENbHBIX
npuGanxkennii. Onucanve ycrpofictBa A/l MHOTOKPATHOTO BOC-
NPOH3BC/ICHHA PeLIeHHH.
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"BOJIBIHCKHRA B. A. — kaHauaaT TexsHHueckHx HayK

MOJAEJIHPYIOWHE YCTPORCTBA AJIS PEWEHHSA
KPAEBbBIX 3AlAY

3a nocnennHe roawm Mogeaupylouwe yctpoiictsa ans peue-
HHfl KPaeBhIX 3a0a4 HMEJH CyLIECTBEHHOEe AanbHeiilliee Pa3BuTite.

B tevenue 1950—1955 rr. Guian paspaGotanb M CO3NAHH Clie-
LHA/IM3HPOBAHHHE 3/IEKTPHYECKHE CETKH LJA PelleHHs HeQTAHOM
npoGieMn MO’ pauHOHaJAbHOR ' pa3paGoTke HePTAHBMX NNACTUR.
OcoGennoctsio cetok IM-5, IM-7 u M-8 spaserca MmaciuTac-
Has CTPYKTYpPa CXeMbHl H SJEKTPOHHOE YCTPOICTBO IS pelienHs
HECTallHOHAPHLIX 3aay. 3TH CeTKH HMeT OT 2 0 7 THCHu
Y3/IOBHIX TOUEK H MO3BOJAIOT «BKJAIOYATb® COTHH CKBaMHIi.

Oan pelwendh BaMHHX 3ala4 MO ONpeleNeHHIO MPOYHOCTH
B dyHaameHTax, ILIATax M Ap. yXe Gosee 4-X Jer yCHeuiHo 3KC-
NIyaTHpyercs 3JekTpuueckas Moaeab 3M-6 B Tunponpoexre.

Hns peuweHHs MaruuTHOR 3afaud B noJynpocTpaHcTBe B
4949 r. 6bnta mocTpoena nepsas o6beMHasm cerTka Ha 15 000 y3-
JIOBBIX TOUEK, COCTOALLAS W3 UEHTPANbHOA uyacTH M Repudepuu,
Ha KOTOPOA MOJE/NHPYeTCA GeCKOHEYHOCTE. 3HAUMTeNbHAS  NO-
TPEIIHOCTb HA ITOH MONENH NPHBENA K MPHHUMMHANBHO HOBOMY
METONy MOAEJHPOBAHHSA C MOMOWbIO HHTErPAJLHOR HOPMbI.

B 1955 r. Hucru TOUHOA MEXaHHKH H BHIYHCAHTENb-
Hoft TexnukH AH CCCP 6uin caan B HOpPMaibHylo 3KCNAyaTa-
unio mpu6op M3 (kasBaHHBIA aBTOPAMH «HHTErPUPYIOLIHMH 3Ee3-
Aamuy). TlpuHunn ycrpoficrsa npu6opa ocHOBaH Ha NpHMeHeHHH
MHTErpafibHOR (OPMH pellleHHsi C MNOCAEAYIOLHM HAXOXAeHHEM
HHTErpajia MnpH NOMOWH WHTerpHpylolux 3se3s. Ha npuGope
HaxXoNATCA mnepBHe M STOPLE MPOH3BOAHHE C TOYHOCTBIO 1O
3—5%. Ilnsn 310r0 Metoaa HccaesoBaH BOMPOC O MOrPelHOCTH.

Ps1 BaXHBIX 3384 NPAaKTHYECKH MOXeT pelaTbes npiuMe-
HEHHEM KOMILIEKCa CeTOK, 3Be3ll H GbiCTPONENACTBYIOUIHX MAUIKH.
OTa_BO3MOXHOCTb TPESyeT AOMONHHTEAbHWX HCCACAOBANHIL,

HanbrefiuiuMu 3anavamu B 06aacTH pa3suTHA TEOPHH H Npax-
THKH MOIETHPYIOUIMX YCTPOHCTB JUIA PCLUCHHS KpaeBbIX 3a.lav
AABVIAIOTCA: pa3paboTKa METOAHKH DeElUeHMs 3aJai Ha COTKAY i
HHTEIPHPVIOLHX 3Be3/aX C MOBHLILEHHON TOUHOCTHK) pelicHife
O6‘bCMHbIX 3ajnad; MOIEJHPDOBAHHE 3JI€MEeHTOB IHPRYIANHH, ) Dhi
TOH TeMAOTH, HEJMHEAHOCTH; HCCACHOBAHHC  BOAMOKHG ! 1K
MCHEHHS MeYATHHIY CXCM, aABTOMATHI2UHY BYOJIHOL G Jf 0t e
YCTpoitcT:

R

Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0



N N

Approved For Release 2007/09/24 -

Doxnan 54
(TesucHl)

rAy3BeEPr 2 A

NPHEMbI KOHTPOJS NPABHNBHOCTH
NOATOTOBKH H TOYHOCTH PEWIEHHA 3AJAY
HA 3JEKTPHUECKHX MOJLEJAX IJist PEWIEHUS

06bIKHOBEHHbIX JlH¢¢EPEHU.HAJlebIX
YPABHEHHA

1. Oclosbl  MaTCMaTHYECKOro annapaTa aHanusa norpeLHo-
crefl SACKTPHNECKHX MojedeR 1as peiienii OGBIKHOBEHHEIX and-
depeHuranbibIX ypasiieinii. Tipumepsl. )

2. TlpaxTuueckHe TNpHEMUI OueHKH BIHAHHA npe.mba YCHJIN-
Teacit, TOUHOCTH 3a1aHHR KO3 HUMCHTOB H weanHedHbix GYHK- -
Wi Ha TOWIOCTb PelieHHs 3apad Ha 3J1eKTPOMOJEN AX.

3. Cpabienue peluesns Ha 3/ICKTPOMO/IEH € YHCIEHHHIM pe-
JUCTIMEM JUIA OJLIOTO H3 BAPHAHTOB, KaK OJIHH H3 METO;10B OUEHKW
TOMHOCTH KCCACROBAHHA 3apaw Ha 3neKTpOMOfiennx. 3nauenue \
HAKOIJICHHST ONBITHBIX JlaHHbIX 10 TOUHOCTH MOJIETTHPOBAHHA HE- ty

KOTOpHIX THIIOB 3ajaY. TMpumepsl.
4. Meton nposepkH NpaBrIbIOCTH pacyeta macutaboB H KO-

@hrunenTon nepepaud  6J10K0B, 2 TaKkKe TPaBHJIBHOCTH Ha-
CTPOAKH Py IKIHONANBHBIX GAOKOB M KX KOMMYTalHH.
5. Hekotopuie  pe3yanTathl WCILITANKI  3NEKTPOMOLEJIEH B
KB MMull
-
70
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" poBaHMS W WX KpaTKas XapaKTepHCTHKa. Monenu—aHanorxH
. cuerHo-pewiaiomue ycrpocrsa. Moneaupylowas yCTAHOBKAa KakK

{ " HWHX cTaGUAH3HPOBAHHBIX HMCTOYHHKOB TMHTAHHA.
¢ YEHHA "AAHUTENbHOCTH pelueHHs 3afiay Ha IVIEKTPOHHHIX Moaeasix.

“CIA-RDP83-OO41 8R007500070001-0

Joxaan 56
; (Teancni)
# KOTAH B. fl. — KaHIHAAT TeXHHYECKHX HayK

# MPUMEHEHHE 3JIEKTPOHHbIX MOAEJHPYIOIINX

YCTAHOBOK AJA HCCINELOBAHHA CHCTEM
ABTOMATHYECKOIO PEFYJIHPOBAHHSA

1. MeTosl MOAETHPOBAHHA CHCTEM ABTOMATHHECKOro PEry.H-
"

H ee mecTto B ofuleM KOMMJEKce

% BHUMCAWTENbHAA MALIHHA
TeufieHlUMH H MEPCNEKTHBH

" CPEACTB BBIYHC/IMTE/BHOA TEXHHKH.
pa3BUTHA STHX ycrpoficTs.
9. Kaaccu(HKalus CHCTEM aBTOMATHYECKOTO peryaupoBaHHs.
TpeGoBanus, NpeabsBAsieMbie K TeXHHYECKHM XAPAKTEPHCTHKAM H
SMEKTPORHBIX MOfenedl, NpeaHa3HaueHHEIX
aBTOMaTHuecKoro peryupoatus. Boa-
MOMNHOCTH HMCO/Ib30BAHHS 3/EMEHTOB 3NEKTPOHHBIX moaeneft B
KayecTBe COCTABHbIX HacTell CHCTEMH aBTOMATHYECKOro peryJ-
poBaHmud.
3. TIpuHUMNKL NIOCTPOEHHA 3EKTPOHHBIX mozened, He Tpebyio-
Mertoanl yBesH-

Mozennpyiollias yCTaHOBKa 3MY-6 HAT AH CCCP.

4. [pimeHeHHe 3JIEKTPOHHHX MOZIENHPYIOUHX YCTAHOBOK A/s
aHa/H3a M CHHTE3a CHCTEM aBTOMATHYECKOro pery/inpoBaHus.
. Haxoxnenue rpaHuil o6nacTH yCTORYHBOCTH. Buiuucaenne 3na-
eHHA cpenne-xsanparuquoﬁ owmubKy, onpelejeHHe CBA3N HH-
TerpaibHBIX OUEHOK C KauecTsoM NepexoAHOro fpouecca, mnoay-
yenue OOLIMX 3aBHCHMOCTER Anf HeJaHHeAHbBIX CHCTEM.

[Ipumep HcCIEAOBAHHA npocrefied HeauHefiHOf  CHCTEMBL.

HccieoBanus € peabHHMH 3IeMEHTAMH annapartypbl.

FEPTINT TR S PP
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Doxnan 56
(resucu)
KY3bMHUHOK I K. — nnxenep

OfbIT 3KCMJAYATALLHH MOAEAHPYIOUHX
" BbIYHCJHTEJbHbIX YCTPOACTB

1. O630p MOAEAHPYIOLUHX YCTaHOBOK (yHuBepcabHHX H Cne-
LLHa/IM3UPOBaHHBIX), Pa3paGoTaHHBIX HHCTHTYTOM TOUYHOA Mexa-
HHKH H BBIYHCJMTE.JIBHOM TEXHHKH AKaJeMHH HayK CCCP.

2. OnpiT IKCIJIyaTauuu: a) 3JEKTPOHHTErpaTopa 3U-12 aaa
peutenust ypasuenni Jlannaca H TMyaccona; 6) Moaeaupyioled
YCTaHOBKH, NPeHa3HaueHHOR Jif DEIUCHHS ypaBHeHuit napaGo-
JMUECKOrO THIMA, B) 3JEKTPOHHOJAAMIOBbIX HHTErPaTOpPoB JJ/IU-12
u IJIH-6.

3. Mepcnektusbl  AadabHedwero
yCTaHOBOK.

pasBUTHS  MOMEAHPYIOLHAX

72
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* Dloxaan 57

: (Te3ncul)

ACJIOB H. I'. — naxenep

AMEEB B. H. —unxenep
A

BTOMATHYECKASL BbIYHCJAHTEABHAS
MALLIMHA JJ1l BbIYHCJIPHHS CYMM TMAPHbBIX
NPOU3BEAEHHRA («noropa»)

Hasnauenne ¥ 06JacTh TPHMEHEHMs — pelleHHe 3aaad, CBo-
BAUMXCA K BHYHCJIEHHIO CYMM NapHNX nponssefennii. Tunosan
;pnaqa——yunomeuué MaTpHIL 3anaun: pasnoxenue B PAlH B
cymmuposanue paaos (Pypoe, 0 ChepuyecKum GYHKUMAM H 1p.),
pelUeHHe CHCTEM JHHEeRHBIX anreOpandecKHX YPaBHEHHA METOLOM
HTepauufi (MPOCTOR HTEPAUsHH, METOAOM 3efinens), BHYHCIEHHE
shaueHuil moausoma no cxeme lopuepa.

YkpynHeHHas OGAOK-CXeMa MaHHbL

AHanH3 OCOGEHHOCTEA YHCJEHHHX METOOB peEllieHHR paccMmo-
TPeHHHX 3ajay: YNOPAAGYEHHOE PACNOOXKeHHe YHCIOBOro Mare-
pHana, 60blIOe KOJHYECTBO HCXOAHMIX JAHHBIX MPH OTHOCHTEALHO
HeGosbIoM KoaudecTse onepauufi. CTPYKTypHas cxeMa MAUIHAM.
OcitoBHbE YCTPOACTBA MAlIMHH M MX Hasnauenuwe. OGwas cxema
paboThl MaLUHHBL

Yctpo#icTBa npeoGpPa3oBaHusA YHCEN M ynmpasJieHHs. Hasnaue-
HHe ycrpoficte. Cucrema cuucsienus. [lepesoa uncen H3 OHOM
CHCTEMBl CYHCJIEHHI B APYrylo OAHOBpEMEHHO C apudMeTHecKoN
onepaudeil B cnenuaibHoM GJoOKe. Onepauny Haa yuc1amu. Biok-
cxema, Pa6oTa ¢ unciamu monwxenHoft paspmauocty. Cucrema
KOMaHl. .

KoHCTpYKTHBHBIE OCOBEHHOCTH MallMHb. OCHOBHbIE NAPaMETPhI
MAUIHHL M CpaBHEHHWe C APYrHMH MallHHaMH.

73
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Jloxnan 58
(Te3ncn)
MAHMOPOB ®. B.— IOKTOp TeXHHYECKHX HaykK

NPHUMEHEHHE UHOPOBbBIX HHTErPHPYIOULIHX
MAIIHH 18 ABTOMATHYECKOIO
YNPABJEHHA OBBEKTAMH

1. Mpeanaraemas cxeMa un¢poBod uHTerpupylolled Mauliib
¢ 4ACTOTOM CHHXPOHH3HPYIOUIMX HMMYJbCOB B 1 meey W BHIIE
1103BOASICT MOJYYHTb BECbMa BLICOKHE CKOPOCTH pelleHHs 3aaauM
TpH aBTOMATHYECKOM YNPABJICHHH 06 beKTaMH.

2. [lprMeHeHHe LUAGPOBHIX KHTErPHPYIOUIHX MALUIHH obecneun-
paeT HenpepHBHOCTb MPOLUECCa YNpaBACHHA 0o6BbEeKTaMH, a TaKxe
NPOCTOTY M FHOKOCTb HACTPOHKH MAUIKHBL A1 pelueniia pas3iny-
HBIX 3a/au.

3. [lpeanaraeMbie MHOrOKaHaJbiibic npeoGpasopateibibie
dynKiHonaibibie yCTPOACTBA M03BAARIOT cpaBRuTeNbHO MPO-
CTHIMH CPE/ICTBAMH OCYIILCCTBHTb BBOA B MHTErpHpyIoLLyio MaltHy
pasauunoil  uubOpMalMK, B TOM yucje # TabanyHble AaHHbIE
60ab1Or0 06BCMA.

4. KoMnakTHOCTb H 3KOHOMHYHOCTH uMQpOBBIX HHTETPHPYIO-
LIHX MALIMH TO3BOJSACT MCTIOAB30BaTh MX AJA MHOTHX npakTuue-
CKHX NpHMeHeuHil.

71
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Jloxaar 59

(Teancul)
HHUKOJIAEB H. C. — nixenep

CHEUMANM3IUPOBAHHAA CETOUYHAY
3JIEKTPOMOAEJND THMA 3H-C

Pem_euuc 32Ja4 NMOA3eMHOM FHAPABIHKH, CBA3AHHBIX C pauUMC-
HaJBHON Pa3paGoOTKON HePTAHHX MECTOPOKAEHHA NpH CTporoi
X TOCTaHOBKE, CBOAHTCH K pEllleHiio audpdepenunanbHbX ypas-
HEHHl B YaCTHHX MPOK3BOAHLIX.

CrauuoHapHue 3a1aud (BOLOHANOPHHIRA PEXHM) CBOAATCH K
ypaBHeHusaM THna Jlanjacca W HecTauMoHaphble (ynpyvuh pe-
WHM) — K ypabhenusM Tuna ®ypve. AnanuTHYecKHe METOAN pc¢-
HIGHHS STHX ypaBHenuil MMeloTC AHGO AR HAaCTHbIX Caysacs
(3anaun upuxne-Hefimana nas NPAMOYro/bHOA 061aCTH  HAH
Kpyra), M60 HaCTOJBKO CJOXKHM, YTO HX npakTHYeCKoe npuMeue-
HHe 3aTPYyAHEHO.

UgcaeHHble METOABl, B YaCTHOCTH KOHEUHO-Pa3HOCTH b, 10380
“JMIOT NOJYYHTh pellleHHsi IS LIHPOKOro KJacca YpaBHCHHIL B
YaCTHBIX MPOM3BOLIIBIX, HE OTPAHHYMBAs HCXOINbIC JAHMLIC.

ONHaKo KOHEYHO-PAa3HOCTHBIA METOA NPHBOIMT K 1eoGX0H-
MOCTH pellleHHsi CHCTeM a/reGpanyecKux ypaBieHuil MOpRAKa le-
CKONbKHX Thicsiu. Jlaxe mnpHMeHeHHe GLICTPOACACTBYIOULHX  BbI-
WHCAHTELHBIX MAUIHH JHCKPETHOTO JEACTBHA B 3TOM ciydac He
peasibHO H3-32 HeOGXOAHMOCTH OTPOMHOTO O0BeMa NAMATH H id-
1py/HeNHi B BapHaUHAX NapaMeTpos.

Ucxomuble AanHbie A48 pelienus HeTaubix 3alad noaydaior
B pe3y./ibTaTe reoJorHuecKHx HCCIEIOBAHKI H BEPOATHAR OWHGKA
ux npocruraetr 15--20%, crenosatenbuo, Tpe6oBaHHA K TOUNOCTH
pewiendsi He MOTYT 6LiTb BHICOKH.

Crielina M3HpOBatHAA 3JIEKTPOMO/eb THIIA 3U-C, paspabo-
TalHas M CpoeKTHpOBaHHAR B 1954— 1955 rr. no3po.aseT periath
onHMCaliibie 3a]24H € TOrPEeurHocTbio MOpHAKA HECKOIBKHX 11PO-
LEHTOB.

Hccrenyemas 061acTb MOJeNHpYeTCH CeTKOP  AKTHBHbIX
npoTuBaenit, umelolleil 0Koo 13 THCAY yraopbix 1. dek.

Ynapyras eMKOCTb nJacra Moaeupyercs ¢ HOMOULLK) KOHTUH-
caTtopos, nojKJJaoyaembix K y3JlOHblM TOYKAM CCTKH.

Mojieab f03BOJIAET HCCAEA0BATH MECTOPOXK,ICHIH, 1PE1I01a-
Yatoie Hanuune o 500 IKCMAYATAUHOHHLIX # 10 250 HHAEKIU-
OHHbIX CKBaXHH.

CKBAXKHHBI MOJEJIHPYIOTCA CREIHAIbIIbIMY
Koanuectno Kotopsix 750.

cOo-

ohitee
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Kanann MoOryr GubiTb aBTOMAaTHYeCKH BKJIONEHW HAH Buénib'- '
YeHb HECKOAbKO Pa3 3a BpPeMs pellleHHs no 3afaHioA Apo-

rpamme.

Takxe MoMeT GHTh OCYWIECTBACHO ABTOMATHYECKOE NEPEKIIO-
YeHHe KaHa/OB M3 PeXXHMa 3ajaHHS rpaHHuHbX Yook [1-ro pona
(Ae6HT) B pexHM 3afaHHA rpaHHYHbX ycaosufi I-ro poxa (nas-
JeHHE) B XOAe pelleHHs 3afavH.

BoaMmoxHO MosenHpoBanHe MepeMEHHOTo BO BpeMeHH AaBJe-
HHA WJIH 1e6HTa CKPaXKHH MO 3aaHHOMY rpadHKy.

3ananne HavaJbHEIX YCAOBHA (MOTEHUMANOB HA Y3JOBHX TOY-
Kax CeTKH B HayaibHHi#i MOMEHT BPeMeHH) MPOH3BONHTCH uepe3
T€ e KOHIEHCATOphl CeTKH MOAK/MIOYeHHEM HX O6paTHhIX OO6KJja-
DOK K CleuHanbHOMYy REJHTEN0 HaYaJbHBIX YCJIOBHIL.

flpu pewenun HecTaUHOHAPHBHIX 3afad pelleHHe Ha MOJENH
MEePHOAHYECKH MOBTOPSiETCA € yacToToH 4--8 2epy.

o npusesenus cxeMbl K HCXOAHOMY COCTOSIHKIO BO BPEMEHHOM
g:xr(;len ;;A(;)lle.’m orseneHo Bpems mopaaka 0,1 cex, B TeueHue Koto-

H3BOAHTCA Pa3psif eMK
poro poH3Le pa3psan OCTeRl CETKH C MOMOILBIO 3JIEKTPOH-

MruoBenHbe 3HaueHHA STHX QYHKUHA MOryT GHTh H3MEpEeHH

C TOMOUbI0 KOMMEHCAUHOHHBX H3MEPHTEbHBIX YCTPORCTB.

LN .
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Hdoxaan 60
(Te3ncw
HHKOJIAEB H. C. — unxenep )

NPUMEHEHHE CYETHO-PEWAIOIMEA TEXHHKH
HA )XEJE3HOAOPO)XHOM TPAHCIIOPTE

Ina cocraBienns rpadHKoB /BHXKEHHS M0€310B, NPH NpoeK-
THPOBAHHH KENE3HOAOPOXKHLIX JIMHHA, HOBLIX THNMOB MNOJBHIXHOIO
COCTaBa M T. M., MPOH3BOAATCA TArOBbie W TENJIOBblE pacyeTdl, &
TaKXe PacyeTnl MOTpe6ASAeMOit 3JEKTPOHEPTHH H 3aTpauHBaeMol
MexaHH4yecKofi paboThi.

B THArosnix pacyerax npOH3BOAHTCA peuietne HEJMHe HHOTO

uHbdepeHUHaNbHOrO ypaBHEHHA ABHXKeHHA noe3aa. B sto ypas-

HEHHe B KayecTsBe HCXOAHBIX A@HHBIX 3aJlal0TCA HeE.1HHeHHbe ta-
BHCHMOCTH THTOBHX M TOPMO3HBIX CHJ OT CKOPOCTH H NpOdH.1b
nytH. B pesyabTate peimleHHss AOMKHB ObTh MoOJyueHbl rpadukH
$aBHCHMOCTH CKOPOCTH H BPEMEHH OT MYTH.

. Tlpu TennoBuX pacyetax MPOH3BOAMTCA peluelue HETHHCHHOrO
ZnbdepeHuuaibHOro ypaBHeuns Harpesa OGMOTOK TAIOBBIX 3J€K-

“TpOMALUHH 3JIEKTPOBO30B H TensoBo30B. B KauecTBe HCXOAHBIX
‘JJaHHbIX B 3TOM VPaBHEHHH 3a]ai0TCH HeJHHeHHble 3aBHCHMOCTH

TenJIOBbIX NapaMeTpoB OT TOKa 3/EKTPOMALLIHH. B pesyabtate
pelleHns Ao/kKeH GbiTh noayyeH rpaguK 3aBHCHMOCTH Harpesna
ajiekTpoMawny OT nyTH. Ilpu ‘pacyere pacxoia 3/EKTPOIHCPIHA
peliaercs Au(pdepeHIpaIbHOe ypaBHerHe 1-ro nopsaaka. B kaue-
CTBE HCXOAHBIX JaHHHIX B 3TOM YPABHEHHH 3aJaI0TCA HEIUHEHHHIC
3ABHCHMOCTH MOILHOCTH OT CKOpOCTH. B pesysibrate petuenun
ONpe/le/INeTCA KONAUECTBO 3JEKTPOIHEPTHH HH MexaHHYeCcKo# pa-
60THI, 3aTPaunHBaeMOi JOKOMATHBOM MPH KOHKPETHBIN YCNOBHAX
JABHKEHHS Moesfa.

Jo HacToAIero BPEMeHH TArOBHE K TEN.0BLie PACHETH 1po-
H3BOJHJHCH TPadHUeCKHM HHTErpHpOBaHHEM. TpyA0oeMKOCTb ITHX
paGoT npHKoBbIBana GoJiblloe YHCAO CREUHANCTOB H MOPOXK1ana
BCAKOTO POAA YNMPOUWIEHHS, CHHIKABLIKE TOWHOCTH pacueTos.

B 1954 r. pa3paboTaHa CleUHanH3HpoOBAIINAR HEARICHN A5 e
ktpomoseas ATP-1 paf TArOBHIX pacueros W b 1955—.1956. rr. —
HeNHHeliHaf 31eKTPOMOAe]b LIS TEMJOBbIX DAcucTos, pacuctos
pacxofia 3JeKTPO3HEepruH HH MeXaHHYeCKoH paomu—/\"ﬂhz.
B Hnacrosinlee BpeMs Hauar CepHAHBIA BHITYCK 3THX MO1EICH. Pe
3yNbTaThl OMBITHOR 3KCMUIyaTauMH W HCNBITAHHA OMBITHBIX 0OPEY-
OB XapaKTepH3YIOT AOCTAaTOYHYIO TOUHOCTL peleHHst 11 MO1esX
ONHCaHHBIX 3ajad.

C npUMEHEHHEM HX CTaHOBATCH peanbHbIMH MHOFOUHCICHNBIC
BapHaHTBl PACYETOB A/ BRGOPA ONTHMAIbHBIX PC3y.1bTaTOb.
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Bosmoxnocte  MrHOBEHHOTO pelwselus ypaBleHHS ABHIKEHHS
nocs1a no3BoiseT NPUHUMIHANBHO pPeuwnTb BOMPOC aBTOMAaTHYE-
CKOTO yIpaBACHHA noe3gHod paGOTOH JIOKOMaTHBA.

ABTOMaTH3aUHMRA ynpap/ieHHs JOKOMATHBOM [03BOJHT HCKJIO-
HHTh BAHAHHE CYODeKTHBHHX (PAKTOPOB H 06ECNeuHTh BLINOTHEHHE
rpaduKka ABHKeHHR noc3fla ¢ GOMBUIONH TOYHOCTbIO, 06ecneyuT 6o-
Jee IKOHOMHYHBIT PE€XHM H MNOBLICHT 6e30MacHOCTb ABHXXeHHA.

Haune na MHOTHX )KeNE3HOAOPOXKHHIX CTAHLMAX MEXaHH3H-
POBANKLIX COPTHPOBOMHBLIX FOPOK, K COXaJIeHHIO, He MO3BOJAET A0

CHX NOP YCTPaHHTL PydyHoil TPyA GalIMayHHKOB, JHKBHIHPOBATD .

«OKHa» MeX]1y OCTAHOBHBIUHMHMCS OTLENaMH Ha COPTHPOBOYHLIX
ny1siX W GO#t BaroHOB BC/EICTBHE HELONYCTHMOW CKOPOCTH C€O-
V3APCHHA.

[Iphynitoit 3TOMY ABASETCH OTCYTCTBHE HAa MEXaHH3HPOBAHHBIX
COPTHPOBOYIBIX FOPKax aBTOMATHYECKOro yNpasJeHHSs BarOHHbIMH
3aMenuTCASMH.  ABTOMAaTH3allii 3TOH  BaXkHeHulel omepauuu
JIoMKHA 06ecneynTh Cie/loBaHHe OTUENOB C AONYCTHMBIMH HHTep-
BaJaMH, HA M3KCHMAJbHO AONYCTHMBIX CKODOCTIX TIPH YCJIOBHM
HX OCTaHOBa B 33A3HHOM MECTe C JAONYCTHMOH CKOPOCTbIO CO-
yiapeHis.

Eanuctoenusiv 3¢ipeKTHBHBIM BaPHAHTOM TaKOH aBTOMAaTH3a-
HHH ABTACTCH NPHMEHEHHE A/ ee YNpPaBJeHHA CrelHaIH3HPOBaH-
HOH MATEMATHYCCKOM MaUIMHBI, :

Marvemariieckas MallHHA NO AaHHHIM 06 OTLene, CKaThLBalO-
UHMCSE ¢ rop6a rOpKH, BHIYHCASET €ro CONPOTHBJEHHE JBHXXEHHIO

It CKOpOCTb BbIXOAa C TOpMOSHOI:I NMO3HUHH 3aMEeNIHTENA AJA KOH-

KPETHBIX YCJOBHA NPOQPHUAS H RAHHBI NYTH 40 MECTa CLENKH.
Buuucaenuas cKopocth OfnpenesisieT BpeMs TOPMOXEHHR H
HYXKHOE TOPMO3HOE YCHAHC, ABTOMATHYECKH 3ajJaBaeMoe 3amefl-
JUTeNto.
3atem 3amepennas (haKkTHYECKas CKOPOCTb CJAe0BaHHs OTUENa
yepes TOPMO3Nbie NO3HIIIH aBTOMATHUYCCKH CpaBHHUBACTCA ¢ 3ajal-
HOI H BROCATCH COOTBCTCTDYIOUHE KOPPCKLUMH.
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Dlokran 61
(Tumch)

ITIETPOB I M. — unxenep

MAJIbIE HENHHEHAHDBIE 3NEKTPHYECKHE
MOAEJNH MH-7 n MH-10

1. Kpatkas TexuuuecKan XapaKTCpHCTHKa MaJjoraGapiti:
3NEKTPOHHOM HEIHHEHHON MOAEAHPYIOULeH yCTanoBh Tina MII-7

a) 061acTb ee NMPHMEHEHHSN;

6) COCTaB OCHOBHLIX PELIAIOUUX 3JIEMEHTOB;

B) cneundHyeckne 0COGEHHOCTH, OTJHYAIOLLME ITY VoI idbk:
OT BuinyckaeMbix B Coio3e H 33 PYOeXoM.

2. Oco6ennoctn ycranoku Tuna MH-10.
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DNoxnan 62
(Te3uchl)
CMHPHOB A. Jl. — Kanauaar TeXHHYECKHX HaykK

ONbIT 3KCNAYATALLHKH MOAEJIHPYIOILHX
YCTPOHCTB

. ONKWT 3KCMJYaTaUHH MEKTPOHHBIX MOLEJTHPYIOIHX YCTAHO-
ok Tuna WIMT-4, UNT-5, MH-3 u MH-2.

2. KpaTkas xapaKTepuCTHKa 3ajay, KOTOpbie 6LiAH  pelleHn
Ha 3THX YCTaHOBKaXx.

3. OKCAAYaTaUMOHHBE HENOCTATKH NEPEUHCNEHHBIX YCTAHOBOK
H MCpBl VIS HX YCTPaHEeHHs.

4. MNpeoGpasyioue yCTPORCTBA K 3AEKTPOHHBIM MOACTAM ]
Tpe6obatins, NpeabsapIfieMble K HHUM.

5. MeToLb OLEHKH TOYHOCTH pelleHHs H TPeGOBAHHA K TOY-
HOCTH OTAebHBIX PellalolHX 3JeMEHTOB.
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Doxnan 63
(Te3ucu)
CYJHUM M. K — nuxenep

LHSPOBOR NHOPSEPEHUHAJNDBHBIA AHAJHIATOP

[pruuMNE nocTpoeHHs UMGPOBHX Ax(QepenunabHbix ana-
JIN3aTOPOB: NPHMEHSIEMBIi METOJL HHTErpHpOBaHHsA, CxeMa undpo-
BOrO WHTErpaTopa, CxeMa OOGPA30BaHMA NPHPALICHHA MOLHHTC-
rpanbHoil )yHKUMH W caMOil GYHKUHH, Cxema 06pa30BaHHA M-
pailleHHsi He3aBHCHMON nepeMeHHOH.

QyHKUHOHA/BHAA CXeMa LUMPPOBOTO auddpepeniinanbHoro ana-
Au3atopa. BBoa HauanbHEIX AaHubix. Bsoa TabJHYHBIX K 3KCne-
PHMEHTaNbHbIX QyHKWii. Bhixoanbie ycTPOHCTBA MALUMHBL neua-
Talollee YCTPOHCTBO, rpaduyeckoe YCTPOHCTBO

Cneunanbhble pexuHMbl paGOTHl HHTErpaTopoB: pabora B pe-
KHMe cyMMaropa, pa6oTa B PeXHME yMHOMEHHA Ha nocTosiHHOe

' 4HCJO.

TMoAroToBKa HCXOAHBIX AAHHHIX AJS pelleHHs 3aiad Ha und-
poBoM An(depeHunalbHOM anaIH3aTope; CXCMa CBA3H HHTErpa-
TOPOB AJIA PELIEHHs 3a1auH H wrpoBaabHbie TaGIHLbL, macwTatnl
4’ MaciuTabHbie COOTHOLICHHS.

CocTaB H napameTpbl MOCTPOEHHOR MAlUHHBL PesyabraThl pe-
JuenHus 334ay Ha MallHHE.
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Jloknan 64
(Teaucn)
PEJTbIABAYM A A — 10KTOp TexHHUYECKHX HayK

BO3MO)XHOCTH MPHMEHEHHSA BbIYHCJIUTEJBHON
TEXHHKH OJA51 ABTOMATH3ALHH
NPOH3BOACTBEHHbIX MPOILECCOB B METAJNJYPIUHN

I. OcHOBHbiE NYTH NPHMEHEHHA BHIYHCAHTENBLHLIX YCTPOHCTB
(BY) B asromatuueckux cucremax (AC)

BY, npumensembie 8 AC, MOXHO pasfeauts Ha TpH TPyRnbI:
Komaisuibie BY, BY o6paGotku unopmaunn 1 BY, Bcrpoennbie
B 3amknyTyio tenb AC. Tlocaeansis kateropus BY ssasercss Hau-
6osee NepCreKTHBHON.

2. Kpatkas XapaKTepHCTHKA BO3MOXKHOCTEH NPHMEHEHHR
BY B Meraaaypruyeckux o6nektax

Bosmoxibie 06LeKTLI aBTOMATH3aLMH — NpOKaTible  cTalbi,
JOMCHITLIC TICYH, MAPTECHOBCKHE, 31EKTPOCTANenaaBH/IbHLIE Meun
# 1. 1. B nacrosuiee npems npumenenue BY B nepsyio ouepes
1eACCo06pa3Ho A1 TaKHX OGBEKTOB, KaK JyroBas 3JeKTpocTane-
DIABILTBINAS NCUb M HCTPEPLIBHBIA JHCTOBOH CTaH x010anoii npo-
KaTKH.

3. Ocnosusie Hanpasnewus paGotbl apu paspaborke BY
NS ABTOMATH3AUHH YKA3aHHBIX Bhitle 06bEKTOR

OCHOBHLIMIL HANPABICHHAMKH B yacTH paspaboTku BY sap-
SHKOTCST TCOPETHUCCKOE HIYYeHHe HICATHIHPOBANHBIX CHCTEM, MO-
Clpoctite wWICKIPONRLIX MOZeJel  CHCTeM, yuacTHe B pa3paboTke
GAOK-CXeMLL AHTOMATH3AIUH, paspa6otka 6.0kos BY, nenbiTanme
annaparypu BY na snektponnoil Mosean o6nexta u . 1.

4. Pa6ota no aBTOMATH3AUMH AYroBoW
INEKTPOCTANENAABHABRON NeYH

Ho qannwy TJIA HMHYEPMET M COBMECTHY C 3TOH
OPTAHHIIHCH PAZPACOTAHKL OCHOBHBIC NPHHILIIBI npumenenna BY
NI ABTOMATH3AIHY ()()L('h'lil.

l](‘plh’lﬂ ouepeab  BRIIOYACT B Cebs ABTOMATH3AIMIO TO.ILKO
i,‘lt‘K][\H‘h‘L‘K()ﬁ HacTH neud, BBIY OTCVICTBHA B HAaCTosLLce BpeMsA
R
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M3MEpHTENbHON anfnapaTypH AJMA TeNJoBbiX ‘uauepeuni. Maker-
Hblil OSpasel peryasTopa ¢ npumeHeHsem BY npouwe. onuThyw
NPOBEPKY.

5. Pa6ora no aBTOMATH3AUHH HEMPEPLIBHOrO CTaHa
XOJOAHOW RPOKATKH

PaGora Hauata cosmectHo ¢ LUIKB MM (Muntsaxmaw) #
LIJIA (MunyepMer). B 3toit o6racTh MOXHO yKa3aTbh NpPHG.IH-
JKEHHble ypaBHeHHsi 06beKTa, uTo o6seryaeT pa3paboTKy O.10K-
CXeMbl aBTOMATH3aLHH W 3JEKTPOHHOH MOJIe.TH CTaHa.

6. Banxaiwne NEPCNEKTHBH aBTOMATH3AILHK B
METANAYPrHH C NMpHMeHeHHeM BY

OcHOBHbIE TPYAHOCTH: HE10CTaTOYHAS H3YYeHHOCThb oom\xrmf.
HE/LOCTATOK M3MEPHTE.IbHOM aNnapaTyphbl, HEJOCTATOUNOCTL CORPL:
MEHHOH TEOPHH H CYLLECTBYIOUIHX MPHHUHNOB MOCTPOEHHR dBTO-
MATHYECKHX CHCTEM, HEAOCTATOYHAA HAACKHOCTb H3BECTHOH BhI-
YHCJMTENBHOM annapatypul NpH JUIHTEAbHOR paGoTe B LEXOBbIX
ycaosusix. [1peojioierine HayunbiX # TCXHHYCCKHX TPYAHOCTCH, yKa-
3aHHbIX Bbille, NOTpeGyeT TecHoil YBAIKH PaboThl psla Oprakusa-
uMii Kak Munuctepers, Tak i AKaaeMHH HayK.

83

—-—e . o am s

Approved For Release 2007/09/24 : CIA-RDP83-00418R007500070001-0



Y [

Ioxnan 65
(re3nchi)
UYKEPHHK JI. B. — kaHaunat TexnHuecknx HayK

AHAJIH3 YCTORYUBOCTH JHHAMHYECKHX CHCTEM
NPH HCNOJIb30BAHHH 3AEKTPOHHbIX CYETHBIX
MAWHH (HA NPHUMEPE 3HEPTOCHCTEMbI)

1. 3anaua, no JlanyHosy, pacnagaercs Ha Ape, MO CYILIECTBY
11€3aBHCHMbIX, YaCTH.

a) onpeneiexne KOapOHUHEHTOB XapaKTEPHCTHYECKOTO YpaB-
HEHHS CNOXHOH PeryHpyeMod CHCTeMHI;

6) pacuer KpuUTepHEB YCTOMYHBOCTH H oOnpelejeHHe IpaKul
obnacTel yCTOAYHBOCTH B (YHKUHH 338AaHHLIX NapaMeTpoOB.

2. ins npeo6pa3oBasus HCXOAHBIX AH(pepeHUHaIbHEX ypaB-
HEHHA H BLIYMC/IEHHSI KOI(DPHUHEHTOB XapaKTEPHCTHYECKOrO ypaB-
HeHHsl MOxeT OHTh MmoJyyeH anropady™m AJAA THNOBOrO NPOrpaM-
MBDOBAHHS JOTHYECKHX Omepausit H BLIMHCAEHHA Ha 3JeKTPOHHOMA
cyetHoRt MawnHe. Oco6eHHOCTbIO NPOTPaMMHPOBAHHA 3ajad Ta-
KOro poja fiB/1seTCS HeO6XOXHMOCTb NMPOH3BOAHTL AeACTBHA C MAT-
PHUAMH, 3J1eMEHTH KOTOpHIX NpeACTaBAAoT co6ofi He TOJLKO
4KcAa, HO H aare6paHYecKHe BLHIPAXKEHHS. :

3. \na pacyeroB rpaHHn, 06NAcTH YCTOAYHBOCTH pPeKOMEH-
ARyeTcs caeayiollas MeTOAHKaA:

a) HCXORHHIMH AAHHBIMH ABJAIOTCA KOI(GHUMEHTH XapaKre-
PHCTHYECKOTO yPABHEHHS, NpeACTaBleHHNe B BHAe (GYHKUHH ABYX
napamerpos (HanpHMep KO3(QGHUMEHTOB PeryiHpOBaHHs);

6) B mpotlecce cyeTa ITHM NapaMeTpam. rpHIaercd, ¢ AOCTa-
TOYHO MaAbiM pacCyeTHHM LUAroM, nocae0BaTeNbHbf PAA YHCJIEH-
RbIX 3HavyeHH#t. Jlas Kaxaofl mapn 3HayeHHA HeNpepLIBHO BHI-
uncasieTca KpHTepuit Payra. B kauecTse pesyabTaToB pacuera
W3 MAaIUHHB BbLIBOAATCHA NOMNAPHO 3HAYEHHS BapbHpyeMHX mnapa-
MeTpOB [/1f Hayala H KOHIA HHTEpBala, B KOTOPOM MNPOHCXOAHT
H3MEHEHHEe 3HaKa KpHTepHs. OTH 3HayeHHa H ABJIAIOTCA Tpe-
ZDeNbHEMH KOOPAHHATaMH, MEXJy KOTOPHMH MPOXOAHT HCKOMas
rpaHiua o6aacTh yCTOAYHBOCTH.

4. lnn 3neprocHcTeM, NpPeJCTaBJEHHBIX B BHIE TPeX IKBHBA-
JIEHTHBIX CTAaHUHMHA, XapaKTEPHCTHYECKHE YPaBHEHHS KOTOPHX B
aHANM3HPOBABLUMXCH BAPHAHTAX HMEJH nopsaok ao 10-ro Bkmo-
unteasino, H3 u UM AH YCCP BHnonseH cepHH pacyeToB
cTaTHuecKoli ycroiiunsocth Ha BBM. PaccmatpuBanocs asroma-
THYeCKoe peryJHpoBaHHe BO3OYXAEHHS ORHCTO HJH JABYX rexepa-
TOPOB y14JIEHHOH CTAHUHH WJAH MPOMEXYTOYHOTO CHHXPOHHOIO
xomnencatopa. [lpeanonarasoch ocHOBHOe pery/iHpoBaHHe no oOF-
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KJIOHEHHSAM TOKa H HanNpAXEHHA H JIONONHHTENbHOE peryJaHpoBa-
HHe no |-t U 2-i NPOH3BOAHBIM TOKA HJIH 1O CKOJIBXKEHHIO H YCKO-
pennio. TIlonyuenn cepHH oGnacrel YCTORYHBOCTH B MJOCKOCTH
KO3()QHUHEHTOB pPeryJHpOBAHHA NO NPOU3BOAHLIM TOKA, NPOH3-
BOJHHIM Yr1a (MO CKOJBXEHHIO M YCKOPEHHIO) HJAH MO OTXJIOoHC-
HHAM TOKa H Hanpsixenus. BapbHpOBaJHCL TaK)Ke HCXOAHHE pe-
KuMbl (Po=0; 0,5; 1,0; 1,1) # cxema 3HeprocucTemn (HajaH4He
H OTCYTCTBHE MPOAO/IBHOA KOMNEHCAUMH JHHHH AanbHeR 3.,eKTpo-
nepeaays).

PeayabTaThi pacuetoB ROCTATOYHO XOPOWIO COOTBETCTRBYIOT pe-
3yAbTaTaM HCNLITAHKA Ha 3EKTPOAHHAMHYECKHX MOAEIAX i
TeX BapHAHTOB, MO KOTOPHIM HMEIOTCA IKCNEPHMEHTAJIbHbIE 1aHHDIC
‘A9 COMOCTABJCHHUS.

Bce pacyeTl MPOM3BOAKAMCH Ha OCHOBE BLIBEAECHHBIX ABTOPOM
NOKJaJa ypaBHEHHHl BO3MYLUEHHOTO ABH)XEHWA CJOXHOR 3Hepro-
cucremnl. [IporpammupoBatne BhnonHedo Hucruryrom Marema-

» taku AH YCCP.

T
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Joxnan: %
(Te3ncnl)
ILLITEK M H SI. 3. - NOKTOp TeXHHYCCKUX HayK

HEKOTOPLIE BONPOCbI IHHAMHKH CHCTEM
PETYJIHPOBAHHUSA U YNIPABJIEHHSA C LIH®POBbLIMH
BbIYHCJAHTENbHbBIMH YCTPOACTBAMH

PaceMaTpHBaloTca OCHOBNBIC THOBI CHCTCM PEry.iHPOBAaHHA M
yipanienust ¢ UMBPOBLIMU - BHIYHCAHTCABHBIMH  YCTPOHCTBaMHU
(I K. y.) B HX OCOOEHHOCTH.

[ToKasbisae1cst 3KBHBANEHTHOCT CHCTEM C Il B. Y. H CHCTEM.
HAIVILCHOTO AN [IPEPLIBHCTONO PEry.THPOBAlHS.

JLasi anau3a AMHAMBYCCKHX CBOINCTB CHCTEM C I B. y. npu-
WICKACTC TCOPHH HMNYJbCHOrQ PerynpoBaHis.

[Mokasmnaetces, 4TO BBEACHHE B CHCTEMY pCFleHpOBallHﬁ . B.y."
HOSBOJANCT YBEJTHYHTL 3aNaC YCTOHYHBOCTH, JIOCTHIHYTb ONTHMaJlb-
HBLIX [POUECCOn, T. €. MPOICCCOB € KOHCYHBIM W MHHHMAaJNbHbIM
BPCMCHEM PCryJAHPOBANNA  KuK B CHCTeMax 0e3 3ana3fiblBalus,
TAK W B CHCTCMAX C 2alla3nbiBalieM.

Hararacres MCTOAMKA oupe/iedenis NPOrpaMMel . B. Y., uc-
NOSE B 30 1aHHLIX TPeBOBaNNil K KauecTBy npouecca. .

Kparko paccemarpunaiorest tpe6opaius K 1. B. Y. C TOUKH

tpetdist IPHMCHCHHA X B CHCTCMAX peryavposanusa ynpasJe-
HHA.
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(Tesncuw)

KOPOJIbKOB H. B.-- KaHauaar TeXHHYECKHX Hayk

NMPUMEHEHHE ¢EPPHTOBbLIX CEPAEYHHKOB
. B BbIYHCJIMTEJbHOHA TEXHHKE

H

1. BuictposeiicTByomne UHBPOBLIE BBIMKCIUTEABHBIC MAIIIHLL

MaWKHbl, NPeARa3HaYeHHble AAR BBINOAHEHHT [IPCHMYIICC TRCHIO
JIOFHYECKHX Onepawiti, MauHibl JUIR  PEryJHPOBANs POt o
CTBEHNBIX NMPOUECCOB M JIPYrHE CIEUHAMHIUPOBMIIILIC I, Hhe
MAalUHHB OOLIYHO COCTOAT W3 OYeHb GOABLIOTO UMC.IA F.levcilap-
HBIX SlY€eK, K HAJCKHOCTH KOTOPBIX NPEILABIIOTCH  Brvokiwe
Tpe6GoBanus.

DnieMeHTapHbie AYCHKH, NOCTPOEHNHBIE € HCHO 1L IOBAIHCM (P
PHTOBBIX CEPAEYHHKOB, OTAHHAIOTCH HANMUHEM UCIOTO Pl npe-
HMYLLECTB MO CPABHEHHIO CO CXEMAMH, HCMOABLIYIONEMI 2ICKTPON-
- HO-BaKyyMHble MPHGOPHL.

K uncay OCHOBHBIX NPEHMYILECTB OTHOCHTCS:

" HAeXKHOCTH, JI0JATOBEYHOCTb, MANOraGapHTIOCTh, OTHOCHICABIO

_MaJjas 1noTpeb/seMas MOWHOCTb H AeleBH3la.

2. CxeMbl OCHOBHBIX 3JEMEHTOB H YCTPOHcTH,

Wenodb3opandeM GeppHTOBRIX CCPACUNHKOB:
* 1 a) 3JeMenT perscrpa;

6) 1HHAMHYECKHil TpHrrep,

B) noruveckue cxembl «H-Ho, «HMan - Haun, «aanpers o ap

r) MaruuTHOE ONEpaTHBHOE 3ANOMHHAKUICE YCTPORCTBO;

azpecuble cuctéMbl (aewnppatop).

3. OcliopHble XaPAKTEPHCTHKH 3.1EMCHTAPHBIX CXCM!
a) BXOJHbE CHIHabl

BbIXOJIHbIE CHTHAJLL;

r) norpe6aseMas MOLIHOCTb;

J14anason 4acToT;

e) BEeHTHJH.

4. TexHWueCKHE H IKOHOMHUCCKHE COOBPaMCHHA, KACAIOUHCCH
BLITIO/IHEHHT UUGPOBBIX BBIYHCIHTEABHBIX YCTPORCTD € HCNO.IL30-
paiieM (ePPHTOBHIX CEDAEHHHKOB, H yHe AOCTHIUYTbIil \pnmuh
pa3paboTOK CXeM AT BO3MOKHOCTB PEKOMCI10BATH 1P ke
pa3IBepTLIBANHE NPOH3BOACTBA I/IEMENTAPHBIX SNCEK U GJAOKOD, Wi
M103BOIMT LIHPOKO H GHICTPO BHEAPHTb GLICTPOACHCTBYIONUC t1i-
YHCIHTEIbHbIE YCTPOCTBA B HAPOAHOC XOIMACTRO B Tact (b
10ii HAPOAHOXO3ANCTBEHNbIH 3ddexT.

Heo6X0/1HMO 1151 OCYLIECTBICHHUS 37Ol
WSTL BOMPOC O MPOMBILLIEHHOR Gase.

BLINOAHCHHDIC ¢

3a1a4d cpounn . pe
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Koudepenunus «[TyTn pasBuTus COBETCKOrO MaTeMaTHYeCKOro
MalUHHOCTPOeHHS H INPHGOPOCTPOeHHA» COCTOHTCS ¢ 12 no
17 mapra c. r. B I. Mockse.

3acenannss KoHpepeHUHH GYAYT NPOHCXOMMTL:

Inenapunie — 12 u 13 mapra ¢ 10 yac. yrpa
no agpecy: Mocksa, JlenuHckue ropu, MI'Y, akrosbiil 3an.
Tpancnopt: Merpo a0 crasuun «Kanyxckas», aBrobycn 5 n |
) ao Mry.

Cekuust A — 13 mapra ¢ 15%; 14, 15, 16, 17 mapta ¢ 1130
no aapecy: Mockea, Boaxouka, 14, OtielcHHe 0oO6WECTBEHNLIN
Hayk AH CCCP.
Tpaucnopt: Merpo cr. «/Bopen, CosertoBs.

Cexuns b — 14 u 15 mapra ¢ 10 yacos
no aapecy: Mocksa, Kanysckoe wocce, 71a, HHcTHTYT Tounofl
MEeXaHHKH H BhuHCAHTeabHON Texuuku AH CCCP.
Tpauncnopt: asrobycn 5, 28, 30 or Kanyxckodt na. no BLICIIC

Perucrpauus y4aCTHHKOB KoHpepeHLUHH OyaeT NPOH3BOIHTLCSA
12 mapra ¢ 9 4acoB yTpa mepea HayaJoM MJIEHAPHOTO 3acelanis,
a Takxe exenHeBHo 3a 30 MHH. 10 Hauyaja 3acelaHHil.

OrMeTka KOMaHOHPOBOK OyReT NpPOH3BOAHTLCA NpH  perii-
CTpPaLKH YYaCTHHKOB.

3a BceMu cnpaBKaMH ofpauaTtbcs B OprkOMHTeT Nno anpecy:
Mocksa, Kanyxckoe wocce, 71a, MHeTutyT TouHofi Mexanuku u
BoiyHcauteasuoi Texuukk AH CCCP, B 4-00-12 n06. 1-73.
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NPOTrPAMMA
KOH®EPEHUHH <«[IYTH PASBUTHA COBETCKOIO
MATEMATHUYECKOIO MALWUHHOCTPOEHHA H
NPHBOPOCTPOEHHSA»

NAEHAPHBIE 3ACEJAHHA

Moneneabunk, 12 mapra 1956 r.

YrTpenunee 3acenaune B 10 yacos.

OTkpuTie KOH(epeHLHH

Berynurenbnoe c1oso
Ilpesunent AH CCCP akapemuk A.H. Hecmesnuos

3anaun KoHgepeHuHH

MMpeacexareas Oprrkomurera akagemuk C. A. JleGe-.

aAen

OG63opublit nokaan
Hokrop Texnuueckux Hayk [. lO. [Tauos.

Mepepus ¢ 13 vacos a0 15 wacos.

Beucpuee 3acenanne B 15 yacoB.
BuicTponeicTpyiome  ynuBepcanbHble CUETHbie MALMHBL
Akanemux C. A. JleGenes
Peuterne MateMaTHUECKHX M JIOTHUECKHX 3alay Ha G6bicrponeii-
CTBYIOUHX 3JACKTPOHHBIX BbIUHCAHTENbHBIX MalIHHAX
AxkaaeMuk AL A. lopoaHHUHH

Bropuuk, 13 mapra 1956 r.

Yrpeunece 3acenanne B 10 vacos.

IMporpaMmupoBaiHe U pellenHe 3aia4
Hokrop ¢usuko-marematniyeckux Hayk M. P. Iy p a-
Bypa
CneananusupoBatiiblie MallHHb
Huxenep 10. 1. basnaescrui
Moneaupyiotie yerpoiictaa
Kananaar texe. navk B. b. Ymwakos
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A. CEKILHS YHHBEPCAJbHbLIX WHOPOBbIX MAWMHH
Pyxosodureas — axadesmux C. A. Jlebedes

Bropuuk, 13 mapra 1956 r.

Beuepnee sacenanune 8 15 yacos.

Hekoropnie Bompochl Texnuuecko# skcmnyatauus BICM AH
CCCP (4) *

Huxenep B. A. MeabHuKkOB .
OnbiT TexuHueckoll KcmayaTaunn Mawmen «Ctpena-1s u ee Mo-
nepunsauus (5)

Hruxenep A. H. Mamanun
JKCnayaTalust Majnol  3JeKTPOHHOI
YCCP (2)

Kannuaar texn. nayk JI. H. lamescku#
YHuBepcanbhas  aBTOMaTHueckas UHGPOBas BHUHCAHTEAbHAS
MauwuHa THna «Ypaia» (8)

Huxenep B. U. Pamees
Cpasrenue napa/e/lbHbiX W NOCJEAOBATENbHMX MALIHH C Y9eTOM
H Ge3 yuera nopsakoe (6)

Huxenep K. C. Hecayxoscknfl
IpuHUMNHANbHBE BOMPOCH  MEKTPONHTAHHA UHDPOBHX SAe-
KTPOHHBIX MawHH (9)

Huxenep O. K. lllep6akos

cueTHolt  Mawuum AH

Cpena, 14 mapra 1956 r.

Yrpennee sacenanue B 11 yac, 30 mun

a) Yaibl H SNeMeHTH MaLIHH
O6 oaHoM Merose pacuera HaAeXHOCTH NIEKTPOHHBIX CXEM IH-
CKpeTHoro AeficTBHa (43) .
Huxenep 5. U. Pamees
ApHpMerHUeCKHHl y3eN BHIUHCAHTENbHON MallMHm M-2 (3)
Hruxenep M. A. Kapues
J]grurlecxlxe CXEMbl 1ia HUMNYILCHLIX TpancdopMaropax i o
TIPOBOJIHHKOBBIX IHOAAX ([6) ’
Kanaunar texn. nayk B. A. 3umun
CxeMbl, NOCTpOEHHbLIC HAa AHHAMHYECKHX Tpurrepax (12)
Humenep TI TI. TonaosucTHkOB
TexuuuecKue XapPAKTCPHCTHKH JAHHAMHYCCKHX Tpurrepos (10!
Humenep B. Sl Anexcees

* Lludpa B CKOOKAX yYKAIWBZET HOMED 10KNIZa B cOOPHIKE Tedw Ok

3 .
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AWANH3 H HCCACAOBAHHE CXeM TPHITePa Ha TOUYEUHHIX xpunan--
JAndeckux Tpuoasax (23) :
annunar texd. Hayk I'. K. Heuaes
Kanannar texn. Hayx B. H. MaanuoBscku#f

Mepepnn c 14 gac. 30 MHH. 30 16 yac.
BeweprHeesacesasne Bl6uacosn.

ApudmeTHuecKOe YCTPOHCTBO ABTOM@THUECKOR BHIYHCAHTENbHOA
MalUHHb NapasiebHoro AefiCTBHA Ha FePMAHHEBLIX TOYEYHO-KOH-
TaKTHBIX npuGopax (14)

Huxenep A. H. 3umapes

Huxenep B. K. 3edinenbepr

Huxenep E. Il. Jlanaep

Huxenep 10. H. Cenatopos
HMmnyabchoe nepemarsHuHBaHHe (EppHTOB C NPAMOYNONLHOR
netaell rucrepeauca (29)

Kaunuaar rexn. Hayk E. A. llkaGapa
IpuMenchne GEpPPHTOBHX CEPAEYHHKOB B BHIYHCAHTENbHORA Tex-
ke (67) .
Kannnzat Texn. vayk H. B. Kopoabkos
YerpoficTRa, OCHOBaHHBIE H2 COUGTAHHM MATHHTHHEIX H xpucra.u-
NHYyeckux saementoB (21)

Kanannar Texu. nayk B. H. Manunoackuﬁ
TunoBble 3eMcHTbl BWUYHCIHTENbHBIX MAIUHH AHCKPETHOrO Jeit-
cteusa (25)

Huxenep 6. U. Pamees
HapexnocTs 1aMn B 31eXTPOHHOA BLIYKCARTENbHOA Mawmsine (16)

Kanannar texu. nayk B. A. 3umMun

Yetaepr, 15 mapra 1956 r.

Yrpenuneesacenanne B 1l vac. 30 Muh.

OntHManbHas cKopocTb paGoTH M ApYrHe TeXHHYeCKHe NoKa3a-
TENH ONEPATHBHMIX YCTPOACTB XpaHeHHs HH(OPMALHH SNEKTPOH-
HbiX aBTOMaTHYECKHX UH(PPORLIX BHLIYHCAHTENbHHX MaWHH (22)
Kanaunar tex. vayk E. K. Mamonos
MaruntHoe onepartHBHOE 3anonmmomee ycrpofictso  (28)
Hnxenep A. C. ®’'ezopos
OnepathBHoe 3aNOMHHAIOLLEE YCTPOACTBO HA 9.J1. HAKOMHTENLHHX
Tpy6kax BACM (20)
Huxenep JI. A. JIo6oBHY
OnexTpocTaTHUECKOE 3aNOMHHawIee ycTpoActso M-2 (1)
Hixenep T. M. Anexcanapnas

— 4 —
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R YCTPOACTBA CUHTHIB2HHA C MaJbLIM BpeMeHeM ycnokoenus (19)
Hixenep B. H. JlayT
MarHnTHOe OlepaTHBHOE 3AaNOMHHAIOLICE YCTPOACTBO ¢ AewHb-
PaToOpaMH HA JIEHTOUHLIX MACHHTHRIX oepn.e\muxax (1)
Kanaunar texu. nayk B. B. Bapaunx
Huxenep 10. U. Buaynu
Huxenep B. B. KoGenes
VerofiuusocTb paGoTH MAarHHTHHX ABYXTa
ra (18)

LIV PErHCTPOB CIBH-
Hnxenep B. B. KoGeanes

Mépepunc 14 yac. 30 Mmun. 20 16 vac.
"Beuepnee sacenatue B 16 vacon

b’crpoﬁcrao npeoﬁpawaauua KOJAOB M3 OJIHOM CHCTeMHl Cuicie-
Hua B apyrywo (7) -
Huxenep C. B. llorpe6uuckui

-BHeulH#e YCTPOACTBA aBTOMATHYECKHX OLICTPOAEACTBYIOLIMX und-

POBHIX BLIYMCIHTEAbHBIX MawHH (26)
Kananaat texn. nayk H. B. Tpy6uukos

3anoMuHalollee YCTPOACTBO HAa MArHHTHOR JICHTE B COBPEMEHHLIX

* YHMBEPCAJbHBIX NIEKTPOHHBIX BBIMHCJAHTENbHBIX Mawnxax (27)

Unxenep M. B. Tankuu

Buictponeficreyioutee dotoneuaraouice ycrpoitctso  (PI1Y)(17)
Hnxenep H. T1. 3yGpuaun
Bucrponeficrsyiolilee neyaTaioulee YCTPOACTBO AMA BHIUHCIHTCIb-

~ Hbix MawxH (13)

P~ )

SN 10

Unxenep B. U. lo6pocMbcaoB

3anoMuHalolee YCTPOACTBO Ha MarhuTHoM GapaGaue (24)
Himkenep P. T. Odeunrennen

NMaruuua, 16 mapra 1956 r.

YTpeuuee sacenaHue B Il vac. 30 mun.
O soruueckux cxeMax nporpasu (41)
Hokrop ¢ua.-mar. vayk A. A. Jianynos
Hayuunft corpyaunk 0. H. fluos
AstoMaTH3auas nporpaMMHpoBanua (40)
Hayunn#t corpyannk 3. 3. JIio6uMCKHf
JlaGopaur C. C. KaMunun
ﬂporpauunpyloulan nporpaMma ans BACM AH CCCP (34)
Hayunuft corpyaunk A. [1. Epwos

—5—
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MHOoro3HayHas JIO'HKa W TeOpHs uen'?mecxux cxeM (47)
Kauanaar ¢ns.-mar. sayk C. B. l6aoHcku i
AHagdiTHueckHe ¥ rpadoaHaIHTHUECKHE METOAb CHHTe3a JAeKo-
aMpytouux yerpoficrs (33)
Hoktop texu. nayk M. A. I'aBpuaos
(O UOBLIUICHHH CKOPOCTH BLIMHC/JEHHA 3N€MCHTApPHHIX yHKUMi
na BICM (32)
Kauaunar ¢wus.-mar. nayk E. A. Boakos

O MalIHHHOM TIepeBofic € Gpatiuy3cKoro A3biKa na pycckufi (39)
Hayunwii cotpyannk O. C. Kynaruua
O MawH“HHOM Nepesofie C aHIVIMACKONO s3biKa Ha pycckhit (me-
KOTOPBIC JIMHIBHCTHYCCKHE BOmpoch ) (42)
Kanaunar ¢uaonoruueckux navk B. A. Mypro
Hayunniil cotpyanuxk T. [1. Mosowmsasn
ABTOMATHYECKH!I NEpeBONl C AHrAKICKOro f3bKa Ha PYCCKHH ¢
nomMoisio BACM  (31)

Kauaunar ¢unonoruueckux nayk U. K. Beabckas

Kannnnar ¢us.-mat. Hayk H.

Buuncnaenne Tabanun Ha mawnnax (36) i
Kauauaar ¢wus.-Mar. Hayk JI. H - Kapmasuua

C. Myxuu

Peitenne GoablIMX CHCTeM JAHHEAHBIX aareGpPaHuecKHX YpaBHe- .

Huid Ha BACM (30)
Kauaunar ¢us.-mat. wayk A. A. AGpamos
Hekoropbie 3apaun rasosodt aunamuxu (37)
Hayunoit corpyanux O. H. Kaukosa
Hayunwiit corpyaunk I1. H. Uymxkun |
Hayuunifi corpyaunx 0. A. LiMniraesckuit

Cy6GG6ova, 17 mapva 1966 r.

Yrpennee 3aceranune B Il yvac, 30 mun.
OcoGeHHOCTH NMPOrpaMMHPOBAHHA Ha MauikHe «Ypani» (46)
Kauaupar ¢us.-mar. vayk H. H. Drepman
Onwt NporpaMMHpOBaHHA W PEUIEHHA HCKOTOPLIX MaTeMaTHuc-
CKHy danau na mawdwe M-2 3HUH AH CCCP B MIY (45)
Jloktop ¢mu3.-Mat. nayk M. P. llypa-Bypa
Kauauaar ¢u3.-mat, nayk H. I1. Tpudouokx
Onuit paGotel Ha Mawune M-2 ¢ aBTOMaTHUECKHM yyeToM Mac-

wiradon (35)
Hayunwit corpyrinuk E. A. )Korones
Meto Monte Kapao  (44)
kanamiaar ¢wms-mar, Havk 10, A lllpeitnep
- 6
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3! pene.!emle AHHHH YPOBHA (QYHKUHH ABYX NEpeMeHHbX Ha fot-
efACTBYIOIIHX SAEKTPOHHLIX CueTHbX MauiMHax (38)

Kanzunar ¢us.-mar. nayk B. C. Kopoawxk
Kauzunar ¢us.-mar. nayk E. JI. Omenko

AHanH3 YCTOAUHBOCTH JAHHAMHYECKHX CHCTEM NPH HCNOAb30BA-
HHH 3VIEKTPOHHBIX CYETHLIX MALUMHH(HA NPHMEpPE 3HEProcHCIeM)(65)

Kanzuaar texn. vayk JI. B. Llykepuuxk
v Mepepunc 14 yac. 30 mun. 10 16 yac.

B. CEKUHS CNEUHANHIHPOBAHHbIX MALWUHH
Pyxosoduress — uacn-koppecnondent B. A. Tpaneanuxos

" Cpena, 14 mapra 1956 r.

Vrpennee 3acenaune B 10 uwacon

OnbT 3KCMAYaTalUHH 3JMEKTPOHHOTO BhuucaHTensa IB-80 (50)
Hayuuwii cotpyaunk M. Tl. Buubxosn

R Y ST TUI T AR PR R

Hayyuwft corpyanuk B. A. Kanawunkosa
HccnenoBanue 3KCMAYyaTaUHOHHHX CROACTE TabyaaTopoB fpHMe-
HHTEJbHO K 3a7auaM, pelllaeMbiM H3 MAWHHHO-CYETHHIX CTAHUMAX
MalWHHOCTPOHTENbHBX 3aBOa0B (H1)

Hayynufi corpyaunk M. T1. Buubjgos
OnuT 3KCNAyaTaUHH MOJeNHpYytolux ycrpoicts (62)

* Kauaupar texs. nayk A. 1. CMmupHos
OnbiT  3KCIUIYaTALlHH ~ MOAEAHPYIOIMX  BHIYHCJAUTENbHBIX
yerpoficts (56)

Hayuunift corpyaunk I K. Kyabmuuoxk
Mognenupylole ycTpoiicTBa AAs peluenns Kpaesblx aatan (53)

Kauanaar Texu. mayk 6. A Boauwnckun

liepepus ¢ 13 wacon 10 15 wacosn
: BeuepHee 3aceaanune n 15 wacos
CreunaJH3HPOBAHHAA VIEKTPO-CETOYHAsi MOJAENb THNA IH-C (59
) Huxenep H. C. Hukonaes
Manbie Hennuefinbie svekTpHueckue mogean MH-7 u MH-10 (61)
Hnxenep I'. M. Tlerpos
O pacluspeHHH BO3MOXHOCTEN 3VIEKTPHYECKHX Mojenefl, pa3pa-
6oranupix B KB MMull (52)
Kannuaar texs. nayk U. M. ButrtenGepr

-7 —
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Tprembi KOHTPOAR NMPaBHABHOCTH MOArOTOBKH H TOYHOCTH peme«
AMA 33]8Y HA SVIEKTPHYECKHX MOREAAX AAs pelueHus OOLIKHO-
BeHHBIX AH(QPepeHuHanbHHIX YpaBHeHnfi (54)
Hnxenep 3. A. TaysGepr
AnexTpoMexaHKueckHA AudbdepesunansHufl ananusarop (48)
HUuenep A. A. Beansnkos

Yersepr, 15 mapra 1956 r.

YTpennee 3acenanne B 10 vacos.

CrleunanH3upoBaHHAs aBTOMATHYECKaA UMPPOBas BHIYHCAHTENb: .

Has MawnHa tHna «Kpucraan» (49)
Huxenep 10. H. Beankos
Huxenep B. . Pameesn
ApToMaTHYecKasi BLIYHCJAMTENbHAA MAUIRHA JUIA  BbIYHCACHHS
cymM napubix npowuasenenuit («[Toropa») (57)
Huxenep H. T. Macaos,
Huxenep b. U. Pamees

IMpuMenenne 3MCKTPOHHBIX MOIENHPYIOWHX YCTAHOBOK A HC-

C/ICIOBAHHA CHCTEM ABTOMATHYECKOrO peryiupoBaHus (55)
Kauannar texu. nayk b. 1. Koranu-

Uudposoit nmp(bepcuuuam,nuﬂ 2HaNH3aTop (63) N
Huxenep M. K. Cyanm

lMpumenchne UHDPEBHIX HHTErPHPYIOWINX MAWHH AR aBTOMaTH:

YecKuro ynpasicius oGbektamu (58)
lokrop Texuuueckux nayk ®. B. Mahopos -

Mepepwsc 13 vacos Ao 15 wacos.

Beyepnec 3acenanue B 15 vacos.

[TpuMenenie cucrno-penialoiuefi TEXHHKM Ha KeNe3HOAOPOKHOM
tpaucnopre (60)
Hikenep H. C. Hukoaaes
BO3MOXHOC Tl IIPHMEHEHHA BHIYHCAHTENbHOR TEeXHHKH LIS aBTO-
MATH3AWKN (ADONINOACTBEHHBIX NPOUECCOB B MeTaanypruu (64)
AokTop TexH. Hayk A. A. Qeababaym
Hekotopuie wonpochl IHHAMHKH CHCTeM DCTUY.IHPOBAHHA H ynpas-
ACHHA ¢ WNPPOHBIMH  RBINHCAUTCABHIMA  YCTpPoicTBaMu  (66)
Nokrop texw. Hayk 9. 3. Heliasnn

BUHNUTH. 3ax. 709 Tup. 1507
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LAONONHEHMHUE

K nporpamme kondeperunu «IlyTH pa3BHTHsI COBETCKOro
MaTEMATHYECKOrO MAUIHHOCTPOEHHS H NPHGOPOCTPOEHHSA»

Opraunsyetcs MateMaTtHueckas noacekuus «IIpumenende Ma-
nmu». [loacekwst Hauunaer paGortate B cpedy, 14 mapra. Ha-
ualo  yTpeHnux 3acedaHnit B 10 wvacos,
8 16 vacos. Mecto nposeienus — MTIY, ayautropus Ol.

[TporpaMmma paGotbl noacekunu «IIpumerienne Matni».

Cpena, 14 mapra 1956 r.
Yrpeunee sacenranne B l0 uacos.

Hepshie ulecTh 10KI108, NPELYCMOTPElHbIe B CEKUHH «A» Ha
oy, 16 mapTa. ’ ‘
Beuepnee 3aceranune B 16 vacos.
[Tocaenylouute  miectb JOKIAN0B, 11PeLyCMOTPEHHLIE B Cek-
wn «A» nwa 16 mapra.
Yeraepr, 15 mapra 1956 r.
Havasosacegannsa B 10 vacos yTpa.

Hleers [OK12,108, TPEYCMOTPEHIbC B CEKUHH «A», ha cy660Ty,
L7 aapra,
Maruuua, 16 mapra 1956 r.
Havanc 3acegauus B 16 yacos.
LB Kantoposnu, [Terposa, SkoBaes— «O6 oxa-
HOTE CHCTEME TIPOTPAMMHPOBAHHSA>.
2o Akaemuk Mocuab  (Pymbinns) — «[IpuMercide MHHEMBIX
penuin Faaya B TCOpHE Peteiino-KOHTaKTHEIX CXCM>.
3 Thokenep dpantumex Cnsob6oaa (YexocioBakus) —
«ABTOMATHUCCKHIT CHHTE3 [EPEK.TIOYATETbHBIX CAEM».

Mo cerunn «A» 10m01HKTE blBE JOKJaiB 6yAyT NpoBeielitl
B noaeuenun Orencnins obwecrsetinbix Hayk (Boaxonka, 14).
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Matunua, 16 mapra 1956 r.

Havanosaceaanusas Il wac. 30 mun.

1. Kanauzar texs. wayk JIHTBHlHOR - «3anoMuHaouee yct-

POFICTBO Ha 3.1eKTPOHHO-Ty4eBBIX TPYGKAX MalMib «Crpeaas.

. Hnxenep Coaopben — «[Ipununin TMIOCTPOEHHS H HHXKeHep-
Hble pellleHnst unpposoi MatuuHu CLIM-12»,

. Huxenep Yepuwh  (Uexocnosakus) — «XapakTepHcTHKa
GuicTpoedictylouteit Mamuuu «CATIO».

. Hokrop texn. Hayk Ko6puuckuii — «[Ipumenenne cospe-
MEHHBIX BBIYHCJHTE/IbHBIX MAlHH A5 3KOHOMHYECKOro aid-
JIH3ax».

. Houeur AHtTonun CBo6oaa (HexocaoBaknsa) — «ITo.11-
pH30BaHHOE pelle C LIAPHKOBBHIM KOHTAKTOM».

6. Mnxenep BypueB— «Hekotophie MeTo1bl MOBLILEHHS cKO-

POCTH BHINOJIHEHHSI ONEPALHH YMHOXEHHs HA apHMeTIHYeCKoM
YCTPOIiCTBe NapaJie1bHOro THNa».

L V- ]

<«

Cy66ota, 17 mapra 1956 .

Hawaaosacexaunas Il wac. 30 muu.

1. Huxenep KutoBsuy— «Hakonureabnsii 610K na ¢eppito-
BbIX 3JIeMEHTaX».

2. Uinxenep Llanaun — «OnbiT paspaGotkn apudMeTiiueckoro

YCTPOiicTBa Ha MOJ1YNPOBOXHHKOBBIX 3.1€MEHTAX».
. Muxenep Llbirankuu— «1eMeHTsl CXeM Ha MOIVAPOBOL-
HHKOBBIX MpH60pax A8 UHOPOBLIX MALUHI».

4. M. nayyumit corpyanuk Ckoneunko (Kuen) — «Tpaduue-
CKHii METOA AJS aHaJH3a MUMMYJAbCHBIX CXeM Ha KpHCTaL1ic-
CKHX TpHOJaX».

5. Kauzx. texu. vayk Korau, mok. Martioxuu - «Mataa yun
BepcaJsibHafg BblYHCAHTEJbHAst MaluuMHa M-3».

6. Unxenep Burkop Toma (Pymbitua) - «Pasputue nui-
4UCTMTEIbHON TexHHKH B Pymhinckoit Hapoanoit Pecny6.nkes».
IonoannTteabHble n0Kaa1bl ceKuun «B» - - 8 nomeutennn  Hu-

CTHTYTa TOYHOW ME@XaHHKH H BbIUHCIHTEIbHOIN TexHHKH, Kaaym-

cKoe wwocce, 71-a.

o

Marunua, 16 mapra 1956 r.

Hauado saceiannas 10 yacos vrpa.
1. Jokrop Jiykamenuy (IToabwa) — «Motenipyioniee ver-
POMCTBO /191, peLIeHHN JHHEHHBIX AIreGPAHYECKHX VPABICHHI».
2. Ya-kopp. AH Cep6uu O6pagosuy (lOrociasus) —
«D/1eKTPOHHbIE MOJEIHPYIOLLHE MAUIHHEL L5 PeleHist 1POSH.ICM
aBTOMATHYECKOrO Pery.JHpoBaHHs».
3. Huxenep Hepuak (Kues) — «[lpeoGpasconainue nenpepuis
HbIX BEJHYHH B JHCKPETHEIC H 0OPaTHO>.
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